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APPENDIX A
FIELD METHODS
TECHNICAL MEMORANDUM
EG&G KT AEROFAB
MISSOURI METALS SITE
OVERLAND, MISSOURI

This memorandum presents a summary of the procedures used in conducting the
remedial action investigation of the EG&G KT Aerofab/Missourl Metals site located
in Overland, Missouri. The primary field activities were initiated in March 1992
and were concluded in April 1992, A shallow soil survey was conducted on July

14 and July 15, 1992. These activities were penerally performed in accordance
with the site-specific Remedial Investigation Work Plan, EG&G KT Aerofab/Missouri

Metals, St. Louis, Missouri, and the Quality Assurance Plan, EG&G KT

Aerofab/Missouri Metals,  St. louis, Missouri., These plans were developed in

accordance with relevant Comprehensive Environmental Response, Compensation and

Liability Act (CERCLA) guidance documents, and information from past subsurface

investigations.

The remedial action investigation provided for implementation or characterization

to occur in the following areas:

. abandonment of existing damaged or ineffective

monitoring wells

. drilling and logging of subsurface materials

. collection of environmental soil, rock, and groundwater
samples

. hydrogeclogic site survey

These areas and the associated activities are discussed in the following

sections, Supporting this memorandum are the daily records kept in the site

APPEND A A-1
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field logbook, drilling logs, and chain-of-custodies which were produced by the

Burns & McDonnell Waste Consultants, Inc. field team.
1,0 INVESTIGATION FIELD TEAM

The field team for the remedial action investigation consisted of personmel
from Burns & McDonnell, a drilling subcontractor, and a land surveyor. The
Burns & McDonnell field personnel included a geologist, a hydrogeologist, and
an engineer. These persons were responsible for the collection of
environmental samples and other data necessary for the evaluation of remedial

alternatives.

The Layne-Western Company of St. Louis, Missouri provided the drilling
subcontractor services for this investigation. Layne-Western mobilized two
drill rigs and crews to the site to facilitate the abandonment, placement, and

development of monitoring wells.

All personnel from Burns.& MeDonnell and the drilling subcontractor used
during the field activities had current certification for work at hazardous
waste sites asg stipulated in 40 CFR 1910,120. Health and safety mestings were
conducted daily to alert investigation personnel to site-related hazards and

anticipated drilling conditions.

Land surveying sérvices were provided by a Missouri-registered land surveyor

of the Sterling Engineering and Surveying Company of Bridgeton, Missouri.
2.0 CHRONOLOGY OF INVESTIGATION

The remedial action investigation was conducted at the site during the months
of March and April 1992, The following is a brief chronology of the events as
théy ocecurred on a day to day basis. The events cited are focused on data

collection efforts and do not reflect meetings held with the client,

March 23 Burns & McDonnell mobilized to the site. Utilities were

cleared through the various gas, water, sewer, and

APPEND.A A-2
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March 24

March 25

March 26

March 27

March 30

March 31

April 1

APPEND.A

electrical company representatives. The decontamination

area was identified and cleared by EG&G site personnel.

Layne-Western mobilized to the site and established the
decontamination and lay-down areas. Abandoned existing

Monitoring Well GMW-13.

Abandoned existing Monitoring Well GMW-2. Drilled and
sampled Soil Bpfing SB-1. Measured water levels in existing
monitoring wells. Shipped soil samples to analytical

laboratory.

Drilled and sampled Soil Boring SB-2. Measured water levels
in existing wells and the open goil borings. Shipped soil

samples to analytical laboratory.

Performed packer test of siltstone/shale interval in Soil
Boring SB-2., Drilled and sampled soil boring for Monitoring
Well GMW-14. Shipped soil samples to analytical laboratory.

Abandoned Soil Borings $B-1 and SB-2. Installed Monitoring
Well GMW-14. Measured water levels in existing monitoring

wells.

Redeveloped Observation Wells oW-1, OW-2, and OW-3, and
Monitoring Well GMW-8. - Developed Monitoring Well GMW-14.
Drilled, sampled, and abandoned Soil Borings SB-3 and SB-6.
Measured water levels in existing wells. Shipped soil

samples to analytical and soil engineering laboratories.

Drilled and sampled the location originally designated as
Soil Boring SB-5. This boring was renamed in the field to
Monitoring Well GMW-15 due to installation of monitoring
well. Performed two pump tests on Monitoring Well GMW-14.

A-3
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April 2

April 3

April 6

April 7

April 8

April 9
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Abandoned existing Monitoring Well GMW-12. Shipped soil

samples and one groundwater samplé to analytical laboratory.

Performed pump test on Monitoring Well GMW-8. Drilled and
sampled Soil Boring SB-4, Purged all wells for sampling,
followed by collection of all indicated groundwater samples.
Shipped soil and groundwater samples to analytical

laboratory.

Performed general site clean-up. Staged DOT-approved drums
used to containerize all investigation-derived wastes.
Demolished decontamination pad and containerized in DOT-

approved drums,

Drilled and sampled Monitoring Well GMW-16. Performed slug
test on Monitoring Well GMW-4. Measured water levels in
existing wells, Mobilized Layne's Schramm T660 drill rig
and crew to site. Reestablished decontamination pad for

additional work,

Drilled and sampled Monitoring Well GMW-17. Installed and
developed Monitoring Well GMW-16. Demobilized Layne's CME-
75 drill rig and crew. Shipped soil samples to analytical

laboratory.

Completed drilling, sampling, and installing Monitoring.Well
GMW-17, Performed pump test of Monitoring Well GMW-16.
Sampled groundwater from Monitoring Well GMW-16 for Fe, Mg,
Mn, Ca, and alkaiinity. Water sampleées delivered to

laboratory for preservation and water quality analysis.
Drilled Monitoring Well GMW-18. Collected groundwater

samples from Monitoring Well GMW-16, Staged drums used to

containerize investigation-derived waste, Measured water
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April 10

april 13

April 14

April 15

April 16

July 14

July 15

APPEND. A

levels from existing monitoring wells. Shipped groundvater

samples to analytical laboratory.

Completed drilling of Monitoring Well GMW-18., Installed
Monitoring Well GMW-18, Performed general clean-up of the
GMU-18 well site., Measured water levels in existing

monitoring wells.

Completed surface caps for Monitoring Wells GMW-17 and GMW-
18, Developed Monitoring Wells GMW-17 and GMW-18,

Performed pump test on Monitoring Well GMW-17. Collected
groundwater samples from Monitoring Wells GMW-17 and GMW-18,
Measured water ievels in existing monitoring wells.
Demobilized Layne'’s Schramm drill rig and crew from site.

Shipped groundwater samples to analytical laboratory.
Measured water levels in existing monitoring wells.

Performed rising head slug test on Monitoring Well GMW-18.
Measured water levels in existing monitoring wells.
Collected groundwater for water quality and VOC analysis and
submitted to the analytical laboratory. Burns & McDonnell

personnel demobilized from site,

Two Burns & McDonnell field personnel arrived at the Site to
conduct surface soil sampling in the southeast property

corner. Hand auger borings AS-1, AS:2, and AS-3 were

.completed. Two soil samples were collected from each

boring.

Completed hand auger borings AS-4, AS-3, AS-6, AS-?, AS-8,

- and AS-9, Two soil samples were collected from each boring.

Based upon sample screening with a 10.6eV photoionization
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detector, four soil samples were chosen for laboratory
analysis, Burns & McDonnell personnel left the Site and
hand-delivered soil samples to American Technical and

Analytical Services, Inc.

3.0 FIELD PROGCEDURES

3.1 DRILLING AND LOGGING OF SUBSURFACE MATERIALS

All drilling activities associated with the soil borings and monitoring well
installations were observed by a Burns & McDonmell field team member,

Complete drilling logs of the subsurface materials and conditions encountered
were made in the field during performance of the intrusive work. Also
recorded in the drilling logs are sampling times and intervals, air monitoring
results, and initial monitoring well construction details. These logs are
duplicated in Appendix C. Figure 2-1 in the main body of this report shows
the locations for the soil borings and monitoring wells éompleted during this

investigation.

3.1.1 AIR MONITORING

For safety purposes during drilling operations, air within the breathing zone
of the field crew and in the borehole was monitored with a photoionization
detector (PID). Additionally, each soil sampler was screened for volatile
organic vapors with the PID immediately wupon retrieval from a boring, The
asgsoclated soil sample and breathing zone PID readings were recorded on the
drill logs. Along with set sampling criteria, soil PID readings were

considered when selecting soil samples for laboratory analysis.

3.1.2 DRILLING LOGS
Prilling logs were prepared through the obsefvation of drilling operations and

the examination and classification of soil and rock samples. Recorded on each
drilling log is the mumber and location of each berehole or monitoring well,

as well as the soil and rock descriptions and sampling information.

ATPEND.A A-6
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3.1.3 DRILLING PROCEDURES

Two drill rigs and crews'were used during the performance of the intrusive
work during this investigation. Five soil borings (SB-1, SB-2, SB-3, SB-4,
and SB-6) and five monitoring wells (GMW-14, GMW-15, GMW-16, GMW-17, and GMW-
18) were installed during this investigation. Three existing monitoring wells

(GMW-2, GMW-12, and GMW-13) were abandoned during this investigation.

A Central Mine Equipment (CME) CME-75 truck-mounted auger rig was used for the
drilling of all soil borings and the drilling and installation of Monitoring
Wells GMW-14, GMW-15, and GMW-16, The borehole for Monitoring Well GMW-17 was
initiated usiﬁg the CME-75 rig, but was cdmpleted using the Schramm T660 air
rig, The existing Monitoring Wells GMW-2, GMW-12, and GMW-13 were abandoned
using the CME:=75 rig and crew. Honitoring Well GMW:-18 was drilled and
installed using the Schramm T660 air rig. The air rig was employed at the
site due to auger refusal by the CME-75 rig in dertain subsurface strata and

also due to the boring diameter requirements of Monmitoring Well GMW-18.

Drilling of the boreholes fox this investigation followed standard drilling
practices. Hollow stem augers (HSA) were used for all soil borings and
monitoring wells with the exception of Monitoring Well GMW-18 which was drill
exclusively using the Schramm T660 air rig. The HSA sections were 5-feet in

length and cut a nominal 8-inch diameter bore.
To minimize cross-contamination, the following precautions were taken:

. All drilling, downhole, and sampling equipment was

decontaminated prior to each use.
. All cuttings were contained as drilling progressed.

] Monitoring wells installed using the CME-75 drill rig wexe
constructed through the hollow stem augers, Monitoring
wells installed using the Schramm T660 air rig were
constructed through a collar and temporary casing which

served to case off the upper portion of the borehole,

APPEND.A A-7
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4.1.4 Monitoring Well Installation
Monitoring Wells GMW-14, GMW-15, GMW-16, GMW-17, and GMW-18, were installed

using 4-inch-diameter schedule 40 PVC casing and No, 10 4-inch-diameter PVC

sereen with 0.010-inch openings.

APPEND.A

GMW-14 was set 23 feet below ground surface on top of a 1.8
foot bentonite pellet plug. The lower 5 feet of well
consists of screen. The filter pack surrounding the screen
consists of clear, coarse, silica sand and extends 2.1 feet
above the screen: A 1.9' bentonite pellet seal was placed
above the sand pack. A bentonite grout seal was installed
from the seal to 2.7' below ground surface. A locking,
water tight cap covers the top of the well casing. A steel
flush mount protective cover was cemented in place with

concrete to protect the casing.

GMW-15 was set 19.8' below ground surface with the lower 5
feet consisting of screen. The filter pack consists of
clean, coarse silica sand which extends 1.8 feet above the
top of the screen. A 2-foot bentonite pellet seal was
placed above the sand. A bentonite grout seal was placed
above the seal to 2 feet below ground surface. A l-foot
layer of neat cement was placed above the grout. A locking,
water-tight cap covers the top of the well casing, and a
steel protective flush mount well cover was cemented in

place with concrete.

GMW-16 was set 34.5 feet below ground surface on top of a
4.7-foot bentonite pellets plug. The lower 5 feet of the
well congists of screen. The filter pack consists of clean,
coarse, silica sand which extends 1 foot above the top of

the screen. A 2.5-foot bentonite pellet seal was placed

above the sand,

A-8




A Bentonite grout seal was placed above the seal to 2.5 feet
below ground surface. A l-foot layer of neat cement was
placed above the grout., A locking, water-tight cap covers
the top of the well casing and a steel flush mount
protective cover was ceméhted in place with concrete,

. GMW-17 was set 49.7' below ground surface with the léwer 10
feet consisting of screen. The filter pack consisted of
clean coarse, silica sand which extends 4,3' above the top
of the screen. A 3.5 foot bentonite pellet seal was placed
above the sand. A bentonite grout seal was placed above the
seal to 12 feet below ground surface followed by a 10-foot
layer of neat cement. A locking water-tight cap covers the
top of the well casing, and a steel flush mount protective

cover was cemented in place with concrete,

. GMW-18 was set 33,5’ below ground surface with the lower 10
feet consisting of screen. The filter pack consisted of
¢lean coarse sand which exténds 9 feet above the top of the .
screen, A 2-foot bentonite pellet seal lies above the
filter pack. A 10-foot bentonite grout‘seal was placed
above the seal to 2 feet below ground surface., A locking
water-tight cap covers the top of the well casing, and a
steel flush mount protective cover was cemented in place

with conerete,

3.1.5 Monitoring Well and Borehole Abandonment
GMW-2 was abandoned by pulling 15 feet of PVC well casing and screen without

damage. The hole was redrilled with a 10" hollow stem auger to 19 feet below
ground surface. Neat cement was pumped into the boring with a tremie pipe

from the bottom of the open bore to ground surface,

GMW-12 was abandoned by pulling 30 feet of PVC pipe consisting of 20 foot
screen from the boring, The hole was redrilled using a 8-inch hollow stem
auger to 30.2 feet below ground surface. Neat cement was pumped into the

boring with a tremie pipe from the bottom of the open bore to ground surface.

APPEND, A . ’ A-9
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GMW-13 was abandoned by pulling 50 feet of PVC pipe, 20 feet of which
consisted of screen, from the boring. The hole was redrilled using a 10-inch
hollow stem auger to 50.2 feet below ground surface., Neat cement was pumped
into the boring with a tremie pipe from the bottom of the bore to ground

surface,

3.2 SUBSURFACE SOIL/ROCK .SAMPLING

All sampling of subsurface soil and rock was performed using decontaminated
CME samplers, Each sampler consisted of a 5-foot long steel tube split
lengthwise and joined using flush-threaded end cap and shoe. Each CME sampler
was decontaminated by hand between samples, Samples were selected for
chemical analysis based on PID readings, odor, or stain and transferred to
sample jars. Sample jar headspace readings were conducted and the samples

were labeled and placed in a shipping cooler,

3.3  GROUNDWATER SAMPLING

3.3.1 Well Development

Following monitoring well installation, each well was developed to remove the
fines suspended in the water by the drilling process, and to establish good
communication with the stratigraphic unit screened. Development progressed

for each well until one (or more) of the following criteria was met:

. The pH and specific conductivity measurements
stabilized.

. The well was bailed dry.

. More than three well volumes were remoéved,

3.3.2 GROUNDWATER SAMPLING

The following procedure was followed to conduct groundwater sampling:

. A static water level reading was taken from a reference

point at the top of the PVC casing.

APPEND.A A-10
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" the hydrogeologic properties of the subsurface materials,

. The volume of water was calculated for the well.

. The pH, conductivity, and temperature was measured and

recorded inthe field log book.

The well was purged of three to five well volumes by bailing
with a pre-cleaned disposable bailer. A well bailed dry was
considered to be purged. New nylon rope was used to lower

and raise the bailer for each sampling event pér well,

. After sufficient recovery, a sample was collected with the
disposable bailer. The rope was handled in a manmer to

prevent contact with the ground or other possible sources of

contamination.

. The groundwater sample was placed directly in the sample

bottles following accepted protocol,

. Each bottle was decontaminated, sealed, and labeled. Each

sample was then logged on chain-of-custody. forms,

’ Sample bottles were packed in chilled coolers and sealed.
Groundwater samples were shipped by Federal Express to NDRC
Laboratories, Inc, in Richardson, Texas or hand delivered to

American Technical & Analytical Services, Inc, in Maryland

Heights, Missouri.

3.4 HYDROGEOLOGIC SITE SURVEY
During the Remedial Investigation several methods were used to characterize
These methods

included frequent groundwater level measurements, well slug tests, and

pumping-response tests,

APPEND.A A-11
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3.4,1 Groundwater Level Measurements
Groundwater levels were measured in existing wells at the Site thioughout the

Remedial Investigation from March 24, 1992 to April 16, 1992 by Burns &

McDonnell field investigation personnel, Additional groundwater level

measurements were taken by personnel from Burns & McDonnell’'s St, Louis office

until May 8, 1992,

In order to avoid cross-contamination of wells, the water level indicator was
rinsed thofoughly.With distilled water prior to insertion into a well. When
measuring the groundwater level in a well, the following information was
recorded on an Observed Water Level Form: date, time, name of person making

the measurement, depth to water, groundwater elevation, and any applicable

remarks;

3.4.2 gingle Well Tests
Slug tests were conducted on five monitoring wells at the Site. The slug

tests consisted of pumping water from the wells with a Grundfos Redi-Flo2 pump
and measuring groundwater recovery with a Hermit 2000 Data Logger. The five

wells that were tested in this manner were GMW-3, GMW-4, GMW-8, GMW-14, GMW-
17, and GMW-18,

The time-recovery data that was collected from the wells during the slug tests

were analyzed with the CBP Method (Response of a Finite-Diameter Well to- an

Instantaneous Charge of Watexr; H. Cooper, J. Bredehoeft, I, ?apadopulos, USGS

Water Resources Research, 1967). The calculated values for hydraulic

conductivity were within a range typically associated with a silty sand or a
¢lean sand whereas the screened materials ranged from clays to sands. This
apparent overestimation of hydraulic conductivities in the élay soils likely
resulted from the fact well séreens were not fully submerged (GMW-8), dué to
the effects of partial aquifer penetration, or may reflect secondary
permeability such as cracks or joints, Other data obtained during the field

investigation did not confirm these high permeabilities in the clay soils.

APPEND.A A-12
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3.4.3 Multiple Well Tests
Pumping-response tests were conducted on four of the wells installed by BMWCI

during the Remedial Investigation. These tests consisted of pumping a well

with a Grundfos Redi-Flo2 pump and observing groundwate?r levels in two or more

observation wells with a Hermit 2000 Data Logger. Before each test the pump

and data logger probes were decontaminated to prevent cross-contamination of

wells,

. _ Observed Responses to Pumping of GMW-14
In order to determine the degree of hydraulic communication

between thé upper clay unit and the underlying silt unit,
groundwater was pumped from GMW-14 and responses were
observed in OW-1 and OW-2. The criteria for formal pump
test analysis were not met with the available wells because
the pumping well and observation wells are not completely

screened within the same stratigraphic unit.

GMW-14 was installed by Burns & McDonnell on March 30, 1992,
The well has a total depth of 23.0 ft. below grade. The
screened interval is 5 feet in length and extends from 17.5
feet to 22.5 feet below grade. The upper 3 feet of scréen
1s within the upper clay and the lower portion of the screen

is within a highly weathered siltstone,

Wells OW-1 and OW-2 were installed in September 1990 by
Groundwater Technology, Inc., OW-1 is located 11.6 feet
south of GMW-14, and OW-2 is located 5.6 feet east of
GMW-14. Both observation wells have depths of approximately
14 feet and are screened in the upper clay approkimately 8.5

feet above the zone screened by GMW-14.

Two pumping-response tests were conducted on April 1, 1992
to allow the degree of hydrogeoclogic communication between
monitoring well GMW-14 and observation wells OW-1 and OW-2
to be qualitatively evaluated, The pumﬁing-fesPOﬁse tests

APPEND.A A-13
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were conducted by pumping GMW-14 and observing the water
level responses in wells OW-1 and OW-2., During both tests,
groundwater levels at the ébservation wells were lowered. A
water level drawdown in GMW-14 of approximately 16 feet
during the first pump test caused drawdowns of 0,06 and 0.42
feet in Observation Wells OW-1 and OW-2, respectively. This
evidence implies that there is some degree_of hydrogeologic

communication between the observation wells and GMW-14.

Rigorous application of formal pump test analysis

- assumptions cannot be applied because of observation well

construction. The data collected from observation wells OW-
1 and OW-2 was analyzed, howéver, to see if reasonable
hydrogeologic values could be determined. Two methods were
used to calculate hydraulic conductivities, including the
Jacob Semi-log Method (Flow_of Groundwatey, Rouse, Hunter,
Engineering Hydraulics, 1950), and a log-log construcétion
technique for leaky aquifers deveéloped by Walton
(Groundwater Resource_ Evaluation, Walton, 1970). Hydraulic
conductivities were found to be generally within a range of
1 to 100 feet per day (3.5 x 107 to 3.5 x 107 centimeters
per second). These values correspond to the expected range
of hydraulic conductivities for an unconsolidated silt or

loess (Groundwater, Freeze and Cherry, 1979, & Basic Ground:

Water Hydrology, Heath, USGS WSP 2220, 1983).

Observed Responses to. Pumping of GMW-16
GMW-16 was installed by Burns & McDonnell on April 6, 1992.
The well has a total depth of 34.5 feet below grade., The

screened interval is 5 feet in léngth and extends from 29

feet to 34 feet below grade. The geology of the screened
interval, proceeding downwards from top of sereen, consists
of 2.6 of siltstone with sand, 0.4 feet of fine to very fine

sand, and 2,2 feet of clay.
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On April 8, 1992, GMW-16 was pumped and groundwater
measurements were taken in GMW-14, GMW-8, OW-1, OW-2, and
OW-3. GMW-14 is located 6,7 feet northwest of GMW-16, and
GMW-8 is locéated 3.4 feet southeast of GMW-16. = OW-1, OW-2,
and OW-3 are at distances of 6.8, 6.4, and 15.8 feef,
respectively, from GMW-16.

GMW:14 was installed by Burns & McDonnell on March 30, 1992,
The well has a total depth of 23.0 feet. The screened
interval is 5 feet in length and extends from 17.5 feet 22.5
feet below grade. The geology penetrated by the screened
interval, proceeding downwards from top of screen, consists
of 3 feet of clay and 2 feet of weathered siltstone and
siltstone. If the geology penetrated by GMW-16 is laterally
continuous, then betweén the bottom of GMW-14 and the top of
GMW-16's screen, there is approximately 4 feet of siltstone,
2 feet of shale, and 0.5 feet of élay,

OW-1, OW-2, OW-3, and GMW-8 were installed by Groundwater
Technélogy, Inc. in September 1990, These wells are all
approximately 14 feet deep and are screened within the upper

clay unit,

When GMW-16 was pumped, the groundwater level at GMW-14 was
lowered. This indicates that there exists some
hydrogeologic communication between strata immediately above
the shale unit and strata immediately below the shale unit.
However, the amount of drawdown at GMW-14, 0.10 feet, was
small compared to the drawdown at GMW-16, approximately 27
feet, The amount of vertical transmission of water through

the 2 foot shale layer is estimated to be extremely low.

The groundwater levels rose at OW-1, OW-2, OW-3, and GMW-8
during the pwiping-response test, These rising groundwater

levels are caused by naturally-o¢curring groundwater
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fluctuations. 8Since no drawdown was observed in these
wélls, hydrogeologic communication between the strata

screened in GMW-16 and the upper clay layer cannot be

inferred.

Rigorous application of formal pump test analysis
assumptions cannot be applied because of observation well
construction, time-drawdown data from GMW-14 was anaiyzed,
however, to see if reasonable hydrogeologic values could be
determined, The two methods used to calculate hydraulic
conductivities were the Jacob Semi-log Method (Flow of
Groundwater, Rouse, Hunter, Engineering Hydraulies, 1950),
and a log-log construction technique for leaky aquifers
developed by Walton (Groundwater Resource Evaluation,
Walton, 1970). The calculated values for hydraulic
conductivities were 15.6 ft/day and 4.8 ft/day (5.52 x 107
em/sec and 1.7 x 10 em/sec). These values fall within the
predicted range for an unconsolidated silt or loess
(Groundwater, Freeze and Cherry, 1979 & Basic Ground-Water

Hydrology, Heath, USGS WSP 2220, 1983),

Observed Responses. to Pumping of GMW-17

GMW-17 was pumped in order to determine the degree of
hydrogeologic communication between wells screened in
different stratigraphic units in the vicinity of the
degreaser pit. The wells used for this pumping-response
tests weré GMW-17, the pumping well, and GMW-5, and GMW-18,

the observation wells,

GMW-17 was installed by Burns & McDonnell on April 8, 1992.
The well has a depth of 49.2 feet below grade, The screened
interval is 10 feet in length and extends from 38,7 feet to
48.7 feet below grade. The upper 3.7 feet of screen is
within a sandy siltstone layer, and the bottom 6.3 feet of

screen is within a fine-grained sandstone. A shale and clay
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layer exisfs above the screen and has a thickness of 3.3

feet that extends from 32.8 feet to 36.1 feet below grade,

GMW-18 was installed by Burns & McDonnell on April 9, 1992,
The well is located 8.9 feet northwest of GMW-17 and has a
depth of 33.5 feet below grade. The screened interval is 10
feet in length and extends from 23 feet to 33 feet below

grade. The screen is within a siltstone layer and above the

zone screened by GMW-17.

GMW-5 is located 5.6 feet north of GMW-17 and has a measured
depth of 14,7 feet. GMW-5 is scifeened within the upper clay

layer.

A pumping-¥esponse tést was conducted on April 14, 1992,
Groundwater was pumped from GMW-17 at an initial rate of 0.6
gpm. After pumping at that rate for 160 minutes, no
drawdown was observed in GMW-5 and GMW-18. The pump rate
was then increased to over 1 gallon per ninute for the
dufétion of the test, GMW-17 sustained a maximum drawdown
of approximately 18 feet during the six-hour test. The
water levels at GMW-5 and GMW-18 rose during the test as a
result of natural groundwater fluctuations, and were not

affected by the removal of water from GMW-17.

Since no drawdown was witnessed in the observation wells
screened above the silt and clay layer, it is assumed that
this layer is an effective aquitard that limits the vertical
transmission of groundwater. Calculations of hydraulic

conductivity were not possible from the results of this

pumping-response test,

Observed Responses to Pumping. of GMW-18
GMW-18 was pumped in order to determine the degree of

hydrogeologic ¢ommunication between wells screened within
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different stratigraphic units in the vicinity of the
degreaser pit. The wells used for this pumping-response
test were GMW-18, the pumping well; and GMW-17 and GMW-5,

the obse¥vation wells.

GMW-18 was installed by Burns & McDonnell on April 9, 1992,
The wells has a depth of 33.5 feet below grade., The
screened interval is 10 feet in length and extends from 23

to 33 feet below grade within a siltstone layer.

GMil-17 was installed by Burns & McDonnell on April 8, 1992,
The well is located 8.9 feet southeast of GMW-18 and has a
total depth of 49,2 feet below grade, The screened interval
is 10 (ten) feet in length and extends from 38.7 feet to
48.7 feet below grade.' The upper 3,7 feet of screen is
within a sandy siltstone layer, and the bottom 6.3 feet is
within a fine-grained sandstone. A shale and clay layer,
having a thickness of 3.3 feet, lies between the interval
screened by GMW-17 and the interval screened by GMW-18,

GMW-5 is located 5.6 feet east of GMW-18 and has a measured
depth of 14.7 feet. OMW-5 is screened within the upper clay

layer.

A pumping-response test was conducted on April 15, 1992,
Groundwater was pumped from GMW-18 and groundwater levels
were observed in GMW-5 and GMW-17, During the six-hour
test, the water level dropped at GMW-5 which indicates that
there is some degree of hydrogeologic communication between
the upper clay layer and the underlying siltstone layer.
The water level rose in GMW-17 throughout the test as a

result of naturally-occurring groundwater fluctuations.

Rigorous application of formal pump test analysis

assumptions cannot be applied because of observation well
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constructién, time-drawdown data from GMW-5, however, was
analyzed to see if reaséonable hydrogeologic values could be
determined., The two methods used to calculate hydraulic
conductivities were the Jacob Semi-log Method (Flow of
Groundwater, Rouse, Huﬁter, Enginéering Hydraulics, 1950),
and a log-log construction technique developed for leaky
aquifers by Boulton (Groundwater Regource Evaluation,
Walton, 1970). The caleulated hydraulic conductivities were
1,69 feet/day and 1.1 feet/day (5.92 X 10-4 cm/sec and 3.9 x
10-4 cm/sec),‘respectively. These values fall Witﬁin the

predicted range for an unconsolidated silt or loess (Ground-
Hater, Freeze and Cherry, 1979 & Basic Groundwater

Hydrology, Heath, USGS WSP 2220, 1983).

3.5 SOIL SURVEY NEAR THE SOUTHEAST BROPERTY CORNER
On July 14 and July 15, 1992, a soll survey was conducted near the southeast

property corner in order to delineate the extent of shallow soil

contamination, 1f any, in that area. Nine borings were conducted in the

following manner:

APPEND.A

The upper gravel layer, when present, was removed with a

pick, spade, and earth drill,
The depth of gravei was measured and recorded.

A decontaminated hand augeér was used to collect a soil

sample (denoted S1) from just below the gravel and within

the upper portion of clay fill,

The soil sample was split between a zip-lock bag and a

laboratory-provided sample jar.
The sample interval was measured and recorded.

The sample jar was placed in an lce-packed cooler.

A-19




Fifteen minutes after sample collection, the soil sample in

the zip-lock bag was screened with a 10.6 eV photoilonization

detector, The reading was recorded.

The hole was advanced again with a decontaminated auger
until natural soil was encountered, A samplé was taken from

the top of natural soil (denoted §2),.
Soil sample collection steps above were repeated.
Soil cuttings were placed back in the hole.

4.0 SAMPLE HANDLING

A1l analytical and physical samples collected for this investigation were

handled in a fashion to preserve sample integrity and prevent cross-

contamination.

Disposable latex gloves were worn by the sampling team during

sampling collection and packing activities.

The following are the basi¢ analytical sample processing and packaging steps

taken in shipment preparation:

APPEND.A

All sample containers were decontaminated prior to
processing. Containers were either wiped clean with dry

paper towels or, when necessary, with paper towels wetted

with deionized water.

Each sample bottle was wrapped with bubble plastic packing

or foam prior to placing in the shipping cooler.

Each sample was recorded on chain-of-custodies prior to

packing.
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. Coolers werée prepared by first wiping dust and dirt out with
paper towels and then by sealing all openings (drain spouts,

ete,) with duct tape.

. A large plastié bag was placed in the cooler to keep the
sample containers dry. Cardboard dividers were used to keep
the wrapped containers separated. With sample containers in

place, the plastic bag was closged,

0 Ice-filled "zip-lock" plastic bags were placed along the
sides and top of the large plastic bag.

. Chain-of-custodies were taped, in plastic, to the top of the
inside cooler 1lid. Each cooler was then secured with duct
tape by sealing the cooler lid/body joint. A sample seal

was applied and dated.

All samples being submitted to NDRC Laboratories of Richardson; Texas were
shipped by overnight courier. All samples béing submitted to American
Technical & Analytical Services, Inc, of St, Louls, Missourl were packed as
déscribed above and hand delivered to the laboratory. Physical samples were
hand delivered to Shamnnon & Wilson, Inc. of St. Louis, Missouri in double

"zip-locked" plastic bags for sieve analyses o¥ in Shelby tubes for

permeability testing.

5.0 DECONTAMINATION AND WASTE MANAGEMENT

5.1  DECONTAMINATION
All equipment used during the remedial action investigation of the site was

"cleaned following rigid decontamination procedurés. Two basic methods were

used for all decontamination., For drilling equipment (rig, augers, etc.) high

pressure hot water spray was used for decontamination. Decontamination of
sampling edquipment and other small items was completed in accordance with the

following procedures:
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° Remove all coarse material by hand.

. Serub equipment with a brush in Alconox

detergent and water solution.

* Rinse equipment with distilled water.
. Rinse with methanol.

. Rinse with deionized water,

. Allow equipment to air dry.

5.2 WASTE MANAGEMENT
Waste generated during the site investigation was placed in DOT-approved 55-
gallon steel drums. Each drum was labeled for content (soil, water, ete.) and
location from which the material was generated. Solid waste (plastiec,

ete.) was placed in separate drums and labeled. Each

The drums were

construction material,

drum was sealed with a lid and secured with a ring and bolt.

staged on-site in rows, separated by content type, for subsequent disposal by

EG&G.
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APPENDIX B ,
DETAILED SUMMARIES OF PAST INVESTIGATION

1.0 INTRODUCTION

Several envirommental investigations have been conducted on the MMSC property
since 1988. These investigations were initiated by EG&G KT Aerofab., An
environmental audit of the site was performed by 0’'Brien and Gere (OBG) prior to
the purchase of the property from Alco. Follow-up investigations at the site

have been conducted by Groundwater Technology, Inc.

Investigation summaries presented in this Appendix outline the activities and

results of each investigative phase at the site,

2.0 O'BRIEN AND GERE ENVIRONMENTAL AUDIT

2.1 INTRODUCTION

An environmental audit was conducted at the site in early 1988 by O’Brien and
Gere Engineers, Inc. prior to the purchase of the Missouri Metals facility by
EG&G, Inc. from Alco Aerospace Compahy. The audit consisted of site visual
inspections, installation of groundwater monitoring wells, soil and groundwater
sampling and interviews with plant personnel, The purpose of the audit was to
identify the existence of past, present or poténtial environmental concetns at
the Missouri Metals Facility. Based on information obtained from the audit, a
preliminary report dated March, 1988 was prepared and presented to EG&G. This
section provides a summary of information presented in the O'Brien and Gere

report and a technical evaluation of report data and conclusions.

2.2 IDENTIFICATION AND EVALUATION OF PLANT WASTE STREAMS

The Missouri Metal Facility was identified as a manufacturer of aircraft
component parts, Stock metals (primarily stainless steel, aluminum and titanium)
are formed, finished and inspected prior to shipment to aircraft manufacturers.
Wastes generated dufing this process were reported to be waste olls generated
from the hydraulic presses used to stamp and form metal parts, degreasing solvent
{perchoroethene) used to clean metal parts, and sodlum chromate which is used to

pickle titanium component parts,

EG&GWP . APB B-1
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Vapor degreasing of metal parts using perchloroethylene was reportedly performed
in a 12 foot deep pit. Prior to use, the perchloroethylene solvent product is
stored in two 500 gallon aboveground bulk storage tanks. Spent perchloroethylene
réportédly 1s generated at the rate of approximately 2300 kilograms per month.
Waste solvent is stored in 55 gallon drums iIn the waste storage area prior to

shipment off-site,

Sodium chromate, in sodium hydroxide solution, is used in pickling tanks to treat
titanium parts. Following the sodium chromate treatment thé parts were
reportedly rinsed in a nitric acid and hydrofluoric acid solution bath and a
water bath. The sodium chromate, acid rinse, and water rinse tanks were
reportedly emptied and cleaned semi-annually; Sodium chromate wastes and tank
sludge were barrelled for shipment off-site to a disposal facility. Liquid acid
and water wastes from the rinse tanks_were discharged to the Metropolitan Sewer
District following treatment. The rinse tank area reportedly was provided with
spill containment controls. Waste oils generated from hydraulic press oil
changes were reportedly also shipped off-site for disposal. The volume and the
storage location for waste oil and oil product on-site was not discussed in the

O’'Brien and Gere audit report.

Managemént practices for the hazardous material waste streams was not evaluated
in depth by the O0’Brien and Gere report. However, the site investigation did
include a inspection of the waste storage area and a summary of a past MDNR
inspection réport, During their site investigation O'Brien and Gere personnel
reportedly found several waste barrels having incomplete or missing labels and
some waste barrels being stored outside of the contained waste storage area., A
MDNR investigation of this facility in 1987 resulted in the issuance of a RCRA
Facility Inspection Report listing seven unsatisfactory features of the waste
storage facility: Storage of wastes outglide of a proper containment area was one

of the unsatisfactory features listed in the MDNR Report of Investigation.

The audit also evaluated whether PCB or ashestos materials were being used on the

site, Asbestos containing materials were identified during the site
investigation.

EG&GWP . APB B-2
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2.3 TFIELD INVESTIGATION SUMMARY .

Field investigations at the site included the installation of 19 boreholes and
the construction of monitoring wells in fouf of these boreholes. Thesé sampling
point locations are shown in Figure B-1. The monitoring well boreholes were
drilled to a depth of 16.5 feet, The remaining boreholes were drilled to a depth
of 5 feet, During the investigation surface and subsurface soil samples and
groundwater samples were collected for analysis, Results from the sbil and
groundwater sampling are presented in Tables B-1, B-2, B-3, B-4 and B-5. PCBs
were not detected in wipe samples collected in areas of potential PCB

contamination,

2.4 DISCUSSION OF REPORT DATA

The groundwater investigation and soil boring program indicates levels of
volatile organic compounds are present in groundwater and subsurface goil at the
site. Two monitoring wells were placed in upgradient locations and two
monitoring wells were located on the lower portion of the property. Positive
levels of volatile organic compounds were detected in each of the monitoring
wells. Detected levels were low in the upgradient wells GMW-1 and GMW-4 and
highest in GMW-3, which is the furthest downgradient monitoring well on the site.
This groundwater data suggests that past releases of volatile organic compounds

have occurred on the site.

Total chromium (unfiltered) levels in the groundwater exceeded the Maximum
Contaminant Level (MCL) at the upgradient well. However, the EP toxicity 1efe1
of chromium, which i8 a filtered water sample, was much less than the MCL. As
a result, the chromium in groundwater appears to be present primarily as

particulates, probably associated with sediment in the groundwater sample,

Soil borings were performed primarily in the hazardous waste storage -area and the
degreaser area. Contamination was detected in each of the three subsurface soil
samples collected from the degreaser area. Levels of contamination detected in
the hazardous waste storage area were random. Low levels of volatile organic
compound contamination were detected in B-7, B-13 and B-15. Contamination was

not detectéd soil samples from nearby boreholes B-4, B-6, B-9 and B-11. Samples

EG&GWP . APB . , B-3
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TABLE B-1°

AUDIT GROUNDWATER ANALYTICAL RESULTS

*Denotes less than value shown

Source: O'Brian and Gere, 1988

Onlv ‘the detectable volatile components are shown’ here
1nclud1ng non—detectable components, see Appendzx oF :

Parameter ' - J Monitoring Well Number
GMY #1 "-emw §2 GMW #3 GMW #4

Total Chromium (ppm) 0.112 0.026 0.062 0.068

EP Toxic Chromium (ppm) 0.015  0.016  0.008  0.012

Total Organic Carbon (ppm) '17.5 7.48 6.43 4.15

0il & Grease (ppm) 5* 5% 7.45 5*

S;Secific Conductivity

pH

Volatile Organies® (ppb)
Perchloroethylene 0.60 15.73  115.22 =
Bromoform P 2.59 2.36 2.33
Carbon Tetrachloride 3.30:4 e - -
Chlorobenzene - z..7'4 - -
1,1-Dichloroethene L e 53.90  43.84 —
Trans-l,z-niéhloréethene --f——‘-_. ‘127'.'02 131.62 39.11
Trichloroethene - 320.13  345.47 2843

) Bromodlchloromethane - - 7.81 -

1,1, l—Trlchloroethane e- o BALTS 52.06 10.85

.For complete list,

TR




TABLE B-2

fTICAL RESULTS

Sample Description

r —_— r r—-_, _— r J— ‘“

B-1 B-2 B-1 B-4 B-% B-7 B-9 B-11 B-13 B-15
Parameter 3.5'-5.0" 3.5'-5.0° 2.5'-6.0"  3,0'-4,5' 3,0'-4.5 2.5'-4.0' 2.5'-4.0' 2,5'-4,0' 3.07-4.5" 3.5'-5.0'
Total Chromium {ppm) 13.7 11.8 26.6 26.6 18.4% 16.0 13.8 35.9 26.5 1%.5
EP Toxic Chromium {ppm} 0.012 0.003* 0.003* 0.016 0.006 0.010 0.010 0.00% 0.018 g.011
Total Organ?c Carbon (ppm) 30,033 10,114, 9,049 11,458 49,345 22,530 6,006 8,652 8,261 f6,96ﬁ
pH {5.U.} 6.72 7.68 5.80 7.77 7.90 7.47 7.14 8.01 8.22 7.90
01 & Grease (%) 0.048 ¢.005 0.104 0.070 0.0606 0.042 0.061 0.043 0.483 0.069
+

Volatiles [(ppm}.

Perchioroethyiene 1.31 21,30 11.03 NO HD 6.73 ND ND 1.35 2,65

Chloroform HD ND NO ND ND ND ND ND ND 3.87

Trans-1,2-Dichloroethene - MNO D 9.3% NP ND ND ND ND ND ND

Trichlorcethene HD 12.85 HD HD ND HD ND ND ND ND

Bromodichloromethane - HD HD ND ND ND ND ND ND- [21] 1.09

1,1,1-Trichloroethane - HD 0.34 ND ND ND ND ND ND 3,89 ND

HD - Non-detectable

*Denotes less than value shown

4+0nly the detectable volatile components are shown here.

Including non-detectable components, see Appendix C.

Source: 0'Brian and Gere, 1988

For a complete 1ist,
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TABLE B-3
! . ADDIT SURFACE SOIL ANALYTICAL RESULTS
Sample Description |
. -1 S-2 5-3 S-4 §-5

Parameter ~ East Drainage East Draingge Stalned Soil Southwest Corner West Boundary
Total Chromitum (ppm) - 132 38,7 31.3 25.8 28.4
EP Toxic SR , ' »
Chromium {ppm) - - . 0,068 0.027 0.046 0.037 0.038
Total Organic Carbon (ppm) 99,700 ~ 141,789 594,542 40,228 148,208
pll (S.U.) ‘:, ‘ o 8.20 8.15 7.38 8.38 8.43
Oil & Gressa (8 . ¢ 13,57 1.66 ' 20,48 - 0.34 0.20

Volatiles* (pi)m)

Chlorohenzene - - 3.35 —-— _—
1,2-Dichloroethane - 1.57 — —_
1,1,1-Trichlorocthane - e 2.16 —

*Only the detectable volatiles, are shown here.
For complete list, including non-detectable components, see Appendix C.

Source: 0'Brian and Gere, 1988
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BCB's
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Arcclor

Aroclor

(ppm)
1016
1221
1232
1242
1248
1254
1260

TABLE B-3

AUDIT OIL WIPE SAMPLE ANALYTICAL RESULTS

‘ Sample
Bldg, A-1 Bldg A-2
0.5% 0.5*
0.5% 0.5%
0.5* 0.5%
0.5* 0.5*
0.5% 0.5% -
0.5% 0.5%
0.5% 0.5% -

*Denotes less than velue shown

" Source: 0'Brian and Gere, 1988

Bldg B-1
2.1%

2.1%
2.1*
2.1
2.1*
«2.1¥
2.1*

Bldg. B-2
0.5%
0.5%
0.5%
0.5%
0.5*
0.5%

0.5%
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TABLE B-5

AUDI_T ASBESTOS ANALYTICAL RESULTS

3-5% Amosite

Sample X}Descrip,tion ' Asbestos, %

001 Side Door Seal - Oven 44-69 | ND*

002 Bottom Door Seal - Oven 4469 40-50% Chrysotile
003 Loose Piece from Lindbergh Oven ND*

004 Door Insulation - Lindbergh Oven - ND*

005. Insulation Board near Hot Forms 10-20% Chrysotile
006 White Board from Unit "6" ND*

007 __-'Engine'erihg' Office Ceiling Tile ~ ND*

008" Accounting Office Celling Tile ND*

009 . Heat Treat Furnace - Lindbergh 10410 ND*

010': ;Ager Furnace Door Seal ND*

GII Hot Press #6 » ND*

012 Heat Treat Furnace 44-69-Bottom Door Seal 30-40% Chrysotile
012" Ager Air Furnace, Floor Insulation 10-20% Chrysotile,

B

*ND = No asbestos detected, less than 1% if prese.nt

‘Source: O'Brian and Gere, 1988
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were not collected from boreholes B-5, B-S, B-10, B-12 and B-14 which are also
located in the hazardous waste storage area. Analytical results for the soil
samples indicate that soil contamination 1s présent in the degreaser area;

however, data for the hazardous waste storage area is not conclusive. The low

. contaminant levels in this area may have resulted from migration of contaminants

from an upgradient souice or may represent isclated spill areas.

Analysis of a surface soil sample collected from a small stained soil area
located west of the degreaser facilitles indicated high levels of total organic
carbon and oil and grease. This data suggests that past spillage of oil may have
occurred in this area; however, does not indicate a significant site problem.
Due €o the apparent small size of the area of contaminated soil and the
relatively low mobility of PAH compounds, thils area of stained soll would not
appear to Yepresent an exXposure concerns to on-site workers or off-site

residents.

Asbestos containing insulation was also identified during the site audit. The
asbestos materials were not in a friable condition and reportedly did not pose
an exposure concern to on-site workers or off-site residents, No PCB

contaminated oils were detected during the audit investigation.

Quality assurance/quality control samples were not collected or analyzed during
the site audit. No analytical data is available for duplicate samples, trip
blanks, surrogate or matrix spike recovery samples to verify the accuracy of the
analytical laboratory. Analytical data is assumed to be accurate; however, this

assumption is not documented by QA/QC analytical data,

2.5 DATA GAPS

The site audit was intended to provide an initial evaluation of soil and
groundwater contamination levels across the property. The results of the audit
indicated the need to conduct further site investigations to determine the nature
and extent of site contamination. The primary data gaps identified based on

review of the O’Brien and Gere report are as follows:

EG&GWP , APB B-10
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e The audit did not evaluate or discuss hydrogeologic properties of the

shallow perched groundwater system sampled during the audit,

¢ Soil samples obtained during the audit were select samples from shallow
depths (0-5 feet), No information on the vertical extent of soil

contamination is available.

o . The audit report indicates that soil samples collected during the
boring program which appeared to be tainted or exhibited an odor were
delivered for analysis. Soil samples were apparently not c¢ollected for
analysis from the bpreholes B-5, B-8, B-10, B-12 and B-14. Based on
the absence of analytical data it is assumed that soils from these
boreholes exhibited no noticeable evidence of contamination at the time
of sampling; however, the reason for the lack of anmalytical data is not

specifically stated in the report.

s Groundwater sampling results do not indicate whether groundwater

contaminant level differsnces exist with depth across the site.

3,0 GTI SITE CHARAGTERIZATION AWD S0IL GAS SURVEY

3.1 INTRODUCTION

Groundwater Technology,; Inc. (GTI) was requested by EG&G in May, 1989 to perform
a Site Characterization Investigation and soil gas survey at the Missouri Metals
Facility. This investigation was performed by GTI after purchase of the Missouri
Metals Facility by EG&G. The goal of the site characterization investigation was
to confirm existing groundwater quality data, further delineate the extent and
degree of soil and groundwater contamination that may have resulted from past
plant operations, and to locate and characterize existing source areas.
Following the performance of this project a report entitled, "Site
Characterization and Soil Gas Survey at the EG&G KT Aerofab Plant, St. Louis,
Missouri" dated July 20, 1989 was prepared; This section presents a summary of
the information presented in the site characterization report and a technical

evaluation of report data and conclusions,

EG&GWP . APB B-11
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3.2 SOIL GAS SURVEY

Soil gas samples were collected from 15 sampling locations within the EG&G KT
Aerofab facility. The soil gas survey was performed by driving a soil gas
extraction probe approximately 2.5 to 5.0 feet below the ground surface at each
soil-gas sampling location, comnecting a probe to an air pump and extracting an
air sample from the subsurface soil through the gas extraction probe.
Isoconcentration maps displaying the soil gas sampling locations, and the
distribution of tetrachlorcethene and trichloroethene detected in the soil gas

are presented in Figures B-3 and B-4, respectively,

3.3 HYDROGEOLOGIC INVESTIGATIbN

An initial groundwater investigation activity at the site consisted of measuring
the groundwatet levels in thé audit monitoring wells to assess gFoundwater flow
direction across the site, The groundwater level measurements indicated
groundwater flow within the upper portion of the perched water table is toward
the south-southeast, Groundwater samples from these monitoring wells were also
obtainéd at this time., Analytical results from the groundwater samples are

presented in Tables B-6 and B-7. Each groundwater sample was analyzed for

‘volatile organic compounds (EPA method 601/602) and for the EPA 13 Priority

Pollutant Metals.

An off-site surface water sample was also collected during this investigation
from concrete drainage ditch which runs south of the site. The water sampie from
the drainage channel was analyzed for the same parameters as the groundwater
samples. Analytical results for the surface water sample are also presented in
Table B-6. The exact sampling location for the off-site surface water sample is
not indicated in the report, however, is assumed to be fromthe River Des Peres
which is located approximately 2,000 feet south of the site, The River Des Peres
drainage chanmel is briefly discussed in the site location section of the Site

Characterization Report,

3.4 DATA GAPS
Based on review of the GTI Site Characterization Report the following remaining

data gaps were identified:

EG&GWP . APB B-12
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, TRANS-1, 1,1=
| SAMPIE-# _-.PCE. _TCE 2-DICHLORQETHENE DICHLOROETHENE
A GMW-1 ND ND . ND ND ™
GMW-2 1.0 49 . 49 0.6
GMW-3 1.4 110 270 - 2.6
GMW-4 ND 0.3 3.7 ND

- | Concrete o . o

® canal ND 1.4 1.1 © ND
MDNR © 0.8 5 NL 7

J allowable

T limits

. for
ground-
water
EPA 5 5 100 7

# drinking n
water

. quality

J ¢riteria

Concentrations in ug/L (ppb)
PCE = Pexrchloroethene

4 TCE = Trichloroethene

~. ND Below detectable limits
NL Not Listed

3

. TAB_L_E. B"B i

Groundwater VOCfResulEé

EG&G/St. Louis

May 18, 1989

-Source: Groundwater Technology, Inc. Report, July 1989

VINYL TOTAL
CHLORIDE _VOC.
ND ND
4.5 104,21
12 396,0
ND 4.0
ND 2.5
2

2
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SAMPLE LEAD

GMW~-1
GMW~2
GMW~3
GMW~4

concrete
Canal

MDNR
Ground
Waterx
Quality
Criteria

6
12
616
13

ND

50

ND

ND

223
5

ND

50

TABLE B-7

Groundwater Metals Results

EG&G/St. Louis

CHROMIUM ZINC NICKEL CADMIUM COPPER

70
100
3900
70

90

2000

Cconcentrations in ug/L (ppb)

NL = Not Listed
ND = Below detectable limits .

May 18, 1989
80 0.6 ND
50 7 40
210 1.1 300
50 2.1 ND
ND ND ND -
200 10 1000

‘Source: Groundwater Technology, Inc. Report, July 1989

MERCURY

ND
ND

0.3
0.2

0.6

ARSENIC
ND
ND
16
ND

ND

50
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¢ The soil gas survey provides an indication of the horizontél extent of
contamination at the site in the shallow soil profile. However, this
data does not indicaté the vertical extent of wvolatile organic
contaminants, The horizontal extent of contaminant migration off-site

is also not known,

e The recharge characteristics of the shallow perched water table have

not been evaluated for the site area.

¢ The site investigation did not characterize physical properties of the
potentially contaminated soils. Physical characteristics of the soil,
such as permeability, should be deteimined to define the mobility of

the contaminants in the soil system.

¢ A sample of water from a downgradient surface water channel was
collected during the site characterization, however, the significance
of results or the purpose for sample collection was not described in
the GTI report. The fact that the sample was collected suggests that
the site may have impacted surface water quality at this downgradient
location. However, the relationship between low levels of
contamination detected in the River Des Peres, a local stormwater
drainage channel; and the site was not discussed. Since surface water
sampling from upgradient locations was not performed, it would appear
that the source of contamination in the surface water sample is

unknown.

4,0 GTI REPORT FOR A SUPPLEMENTAL SITE ASSESSMENT

4,1 INTRODUCTION 7

The third site investigation phase on the EG&G ﬁr0pert§ was performed in July,
1990, by Groundwater Technology, Inc. (GTI). The indicated purpose of this
project was to supplement site contaminant level data obtained from previous
investigations through groundwater and soil sampling and analysis. The results
EG&GWP . APB B-15
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of this supplemental investigation were presented in a report dated January 31,
1991 and entitled, "A Report for a Supplemental Site Assessment at EG&G Aerofab
Missouri Metals." This section presents a summary of information obtained during
this investigation phase and a technical evaluation of the report data and

concluslons,

4.2 FIELD ACTIVITIES

Based on the results of a soll gas survey at the site, it was determined that the
existing 0'Brien and Gere monitoring wells were not installed in suspected source
areas, where contamination levels were expected to be highest, During this
investigation four additional monitofing wells were installed at the site, as
indicated in Figure B-2., Monitoring wells GMW-5, GMW-6, and GMW-7 are located
in the wvieinity of the potential site source areas; the degreaser area,
tetrachloroethene storage tanks and the hazardous waste storage area,
respectively. GHW:<8 is located in the southeast corner of the site, near the
furthest downgradient location on the property. Report text indicates that each
of these monitoring wells were constructed of 4-inch diameter PVC casing;
however, well logs for these wells indicate that the well casing and screens were

2 inches in diameter,

Soil samples were collected at 3-foot intervals from each boreholg during
installation of the monitoring wells. The one sample from each borehole having
the highest organic-vapor head space reading was selected for laboratory
analysis. Following installation of the monitoring wells a groundwater sample
was éollected from each of the existing eight monitoring wells. A second round
of groundwater samples were collected from monitoring wells GMW-5, 6, 7 and 8 on
October 25, 1990, The analytical results for these samples are presented in
Tables B-8, B-9, B-10, B-11 and B-12.Drilling logs for Monitoring Well GMW-6
indicate that a "perc" odor and oil staining was noticeable in subsurface soil
at an approximate 8 foot depth ;nd deeper, The soll sample from this borehole
which was analyzed was collected from the 6 to 9 foot depth. This depth of
observed contamination would appear to be approximately near the bottom of the

degreasing pit.

EG&GWP . APB B-16
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TABLE B-8

VOLATILE ORGANIC COMPOUND ANALYTICAL RESULTS - SOILS

PHASE II - SUPPLEMENTAL SBITE ASSESSMENT

E G & G/ST. LOUIBS, MISSOURI

[Concentrations in mg/kg (ppm)]

_SB #1 | 7-17-90 6—9 ! KD ND . ND
SB #2 7-18-90 | 2-3' | .. .07 d....08 . |. . .13
SB #3 .| 7-18-90 1-31 ND .33 , 290

. SB #4 7-18-90 3-61 ND ND .17
GMW #5 | 7-18-90 | 3-6! ND ND ND

GMW: #6 7-19-90 6-91 .23 .56 7.3
GMW #7 | 7-17-90 | 76=9' | WD L ND | .ND

_ GMW #8 7-17-90 69" W27 b .10 _ND..
Action 7 )
Level 10 o 80 1 10

ND

action Level

NQTE:

B P Son Bow Buow Bew G o B B B 8 B B B B K

]

Non detectable

Levels above which corrective action is required under
proposed rules. Federal Register July 27, 1990, 55 FR
30863, '

Insitu concentration  could be higher . due to
volatilization of VOCs during sample handling.

Source: Groundwater Technology, Inc. Report, January 1991
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TABLE B-9

PRIORITY POLLUTANT METALS ANALYTICAL RESULTE - BOILS
PHASE IT - SUPPLEMENTAL SITE ASSESSMENT
E:G & G/B8T, LOUIS, MISBOURI

- [Concentrations in mg/kg (ppm)]

4 i | Bl " fon gt Wi “ke"'&;ﬂ,
: o 5 ample ‘ ]
Sl ﬂgﬂﬁnepthw £ | Chromium-{ » Copper:
T I ; ‘ ‘
SB #1 7-17-%0 | 6-9' | 1.6 16 L 14 . 21 71 75
SB. #2 7-18-90 | 2-3* | 4.9 13 - { 15 | - 15 16 47
SB #3. 7-18-90 | 1-3° 4.3 14 17 20 16 120
SB #4 7-18-90 361 4.2 11 17 17 17 | 200
GMW #5 7-18~90 3.6t 1.2 9 8 10 10 © 26
GMW #6 7-~19-90 -9 3.4 14 10° 10 16 31
GMW #7 7-17-90 6-91 8.4 23 20 120 33 .~ 54
GMW #8 7-17-90. 6-91 4.8 11 13 12 : 19 i 38
action Level 80 400+ NL NL ‘2000 NL
Selected Average | : . ‘
for Soils* ; 5 - 100 . 30 10 : 40 50

Action Level ..Levels above which corrective action is required under proposed rules. Federal

Register July 27, 1990 55 FR 30863

= . As chromium V1 T o ' _:ﬂ
= Not listed

= From Chemical Eguilibria in Seils by Willard L. Lindsay, 1879.

Source: Groundwater Technology, Inc. Report, January 1991
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TABLE B-10

VOLATILE ORGANIC COMPOUND ANALYTICAL RESULTS - GROUNDWATER
PHASE II - SUPPLEMENTAL BITE ASSESSMENT
E G & G/ST. LO‘E_IIS, MISS80URI

July 20, 1390 (May 18, 1989)

{Concentration in ug/L (ppb)]

o

i A i
' Dichloroethenes|:

ND (ND)
ND (0.6)
1.6 (2.6)
1.8 (ND)
ND'

GMW #6 | 830 | 120 180 82 9,300 ND. 130
MGW #7 | 40 .. WD 0.7 ND 200 6.3 ND.
GMW #8 | 8,900 ND ND ND 38,000 ND- ND
MDNR | 2 : NL 7 NL NL NL 200

Source: Groundwater Technology, Inc. Report, January 1991

US EPA ARCHIVE DOCUMENT
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TABLE B-10
VOLATILE ORGANIC COMPOUND ANALYTICAL RESULTS - GROUNDWATER
PHASE IT - BUPPLEMENTAL SITE ASSESSMENT
E G & G/ST. LOUIB, MISSOURI
July 20, 1990 (May 18, 1989)

[Concentration in ug/L (ppb) )

25 L
TEickioro ‘Chipros [imot.
dliethane s 4.7 ‘penzénes |IXy
ND ND (WD) ND: "ND ND ND
GMW #2- | 32 (49) | 0.3 ND- ND (1.0) ND ND ND ND
GMW #3 170 {110) 0.3 ND ND (1.4} 2.6 ND ND ND
GMW #4 | 180 (0.3) |ND ND- ND'  (ND) 2.5 ND ND. ND
GMW #5 | 2,000 ND ND. 6,000 ND 'ND ND 370
GMW #6 | 26,000 ND. ND 41,000 ND 150 ND ND.
GMW #7 | 4,700 0.4 1.5 11 6.9 . ND 1.1 ND
GMW #8 ‘68,000 "ND ND ND . ND. ND ND ND
MDNR | 5 5 NL 0.8 NL 20 NL 400
MDHR = 10 CSR 20-7.031 Water Quality Standards State of Missouri. Maximum contamination level.
NL = Not Listed
D = ' Non detectable {below Practical Quantitation Limit)
Notes: The. values shown represent two sampling events. The values in parentheses pertain to samples

collected on May 18, 198%. All other values represent samples collected on July 20, 1990.
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TABLE B-11

VOLATILE ORGANIC COMPOUND ANALYTICAL RESULTE - GROUNDWATER
PHASE IT - BUPPLEMENTAL SITE ASSESSMENT :
E G & G/B8T. LOUIS, MISBSOURI

[Concentration in ug/L (ppb)]

Samples collected on October 25, 1890

fchlorethene
2,100
MGW #6 860 26 JB 260
GMW #7 21 ND- 2 J
GMW. #8 14,000 2 JB 1170 ND 100,000
MDNR 2 NI 7 NL NL

Source: Groundwater Technology, Inc. Report, July 1989
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TABLE B-11

VOLATILE ORGANIC COMPOUND ANALYTICAL RESULTE - GROUNDWATER
PHASE II - SUPPLEMENTAL BITE. ASSESSMENT
B G & G/8T. LOUIE, MISSOURY
{Concentration in ug/L (ppb)]

Samples collected on October 25, 1980

*‘w%,*Tnlchlorethenﬁifﬁ
2,700
170 53,000
ND 8,200
ND ) 165,000 30 ‘10 130
200 5 NL. 0.8 NL

Non detectab1e (beiow Practical Quantitation Limit)

16 CSR 20 - 7.031 Water Quallty standards, State of Mlssourl. Maximum contamination level.

J = Indicates an estlmated value. This flag is used when tﬁe mass. spectral data indicates the

R presence of a compound that meets the identification ‘criteria but the result is less than
the quantitation 1limit, but greater than =zero, or vwhen reporting an estimated
concentration for a tentatiVely identified compound.

= Indicates that the analyte was found in the blank as well as a sample. It indicates
possible/probable blank contamination and warns the data user to take
appropriate action.




 a—

o

TABLE B-12

PRIORITY POLLUTANT METALS ANALYTICAL RESULTS -~ GROUNDWATER

PHASE II - SUPPLEMENTAL SITE ASSESSMENT
E G & G/ST. LOUIS, MISSOURI o -
k’ July 20, 1990 : '

, [Concentrations in mg/L (ppm) ]

'tﬁbcqt;on
L GMW #1 ND .05 007 .04

_GMW_#2 ND .06 _ND .03
g’ GMW #3 . . 002 .07 005 .28

GMW #4 ND .04 008 .02
l‘ e #5 ND .03 ND .06

i GMW #6 ND .08 ND .10
h [GMW #7 ND.. .05 ND .02

(GMW #8 ND .09 i ND .03
g oL 0.016 NL. 050 NL
- | MDNR 0.010 | 1.0 NL . 2.0
lli' N® =  Non detectable
J NL = Not listed -

MDNR = 10 CSR 20-7.031 Water Quality Standards State of Mlssourl
%JMCL = Maximum Contaminant Levels of the Natiohal Prlmary Drlnklng Water
i Regulations
|
]

B _

B e = E. B

Source: Groundwater Technology, Inc. Report, January 1991
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Four soil borihgs were also installed as part of this investigation at locations
indicated in Figure B-2. The boreholes were drilled to depths of 4.5 to 12 feet.
One soil sample from each borehole was selected for laboratory analysis.
Screening of soil samples using a photoionization detector (PID) to identify
samples having the highest organic-vapor héad levels was used to select the

potentially most contaminated soil samples for laboratory analysis,

Four vapor monitoring wells (VMP) were installed in the vicinity of the degreaser
area., Each VMP was constructed of 2-inch diameter PVC casing to an approximate
depth of 12.5 feet. The VMPs were utilized in a soil vent test designed to
assess the permeability of the unsaturated soils at the site. During the soil
vent test three organic compounds were detected in the exhaust gases from the
vapor withdrawal well, GMW-5. The contaminants identified in the soll vapor and
their detected level were trans-1,2-dichloroethene, 1.4 pg/l; trichloroethene,
3.8 pg/l; and tetrachloroethene, 3.3 pg/l, Pressure measurements performed
during the soil vent test were reportedly hampered by pressure variations in the
soil created by the operation of a large metal forming press. Based on the

limited soil vent data obtained, the following soil venting conclusions were

developed:

. The radius of influence for one soil vent well will be in excess of 7

feet based on direct vacuum measureméents performed before test

interference began.

e Since interfering positive pressure was measured at all vapor
monitoring wells it appears either a widespread pressure source was
creating the test interference or that the soils exhibit the ability to

transmit a pressure differential over distance greater than 18 feet,

o Variability in pressure at different distances during the test are
indicative of horizontal heterogeneity in the soils in and about the

soil vent test area.

EG&GWP.APB B-25
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In September, 1990, three obsérvation wells were constructed in the vicinity of

GMW-8 for

wells wer

the purpose of conducting a groundwater drawdown test. The observation

e constructed of 2-inch PVC casing and screen and installed to an

approximate depth of 14 feet. After installation of the observation wells water

disposal problems caused the cancellation of the pump test.

4.3 REVIEW OF EXISTING DATA
Problems with the quality of data generated were noted by the investigator, GTI,

during this third phase investigation. Instances of data problems identified in

the site

assessment report are as follows:

Fluctuations in pressure readings obtained from the vapor monitoring
wells (WMP) hindered the performance of the s6il vent test. GTL
assumed the fluctuations were due to the operation of a large metal
forming press in a nearby bullding, Operafioh of the press reportedly
created high levels of positive pressure in the soil gas systém which
significantiy affected pressure readings in the VMPs. As a result of

these pressure fluctuations, the influence of the vapor extraction

system on the subsurface soil system was not possible to distinguish,

Although not discussed in the report text, anaiytical data reports
indicate that the equipment rinse and trip blanks analyzed as part of
this project contained several volatile organic compounds. The
following VOCs were detected in each of blank samples: chloroform,
bromodichloromethane,dibromochloromethané,tetrachlorbetheneandtmtal
xylenes, Since the same contaminants were detected at similar levels
in both samples, it is assumed contamination of the blanks occurred

during shipment or analysis and not during sample collection.

Groundwater level measurements were taken on July 20, 1990, immediately
after all of the monitoring wells had been installed and developed,
Monitoring wells GMW-6 and GMW-8 were comstructed on July 19 and July
18, respectively. At the time that water levels from each of these

wells was obtained, the groundwater levels did not appear to GTII to

EG&GWP .APB B-26
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have fully recovered from well development activities, Based on this
cbservation, the water levels in these wells were not utilized in

development of the groundwater profile map for the site.

Other potential concerns identified through the review of this report are as

A different analytical instrument was used to analyze samples collected
in July (GC) than was used to analyze samples collected during the
October (GC/MS) investigation., As a vesult of this change in
analytical technique, results from the October sampling are expected to

have a higher level of accuracy.

Duplicate groundwater samples were collected from éach well during the
October 25, 1990 sampling event. Two separate laboratories,
Groundwater Technologies Envifonmental  Laboratory (GTEL) and
Environmental Analysis, Inc. (EAI) were utilized to analyze groundwater
samples from each of the four monitoring wells sampled. The analytical
data from EAI was reportedly not available to GTI when the site
characterization report was prepared., Comparison of all analytiecal
data at this time does indicate some significant differences in the

analytical data. These differences are summarized as follows:

- The GTEL analytical report for the groundwater sample from GMW-6
indicate higher levels of trichloroethene and tetrachloroethene
than were reported by EAL, The levels of total volatile organic
compounds (TVOCs) reported by GTEL and EAI were approximately 192
pg/l and 107 pg/l, respectively.

- The EAI analytical report for the groundwater sample from GMW-7
reported higher 1levels of total 1,2-dichloroethylene and
trichloroethylene than were detected by GTEL, Levels of TVOCs
reported by EAL and GTEL were approximately 102 pg/l and 10 pg/1,

respectively.

EG&GUP ,APB B-27
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s Quality control sample results (trip blanks, equipment blanks, and
method blanks) were not reported by either analytical laboratory. It
is not known whether trip blanks or equipment blanks were collected
during this sampling phase, Reasons for the analytical differences
observed during this project phase are not documented. Surrogate spike
recoveries reported by EAI did not indicate significant matrix
interferences, although recoveries of 1,2-dichlorcethane in the

groundwater sample from GMW-5 did exceed the control range established

by the laboratory.

» Data is also not provided on sample quality observed during the field
sampling activities., 1t is, therefore, not known whether turbidity
levels in the samples may have contributed to the analytical
differences. Different levels of contaminated sediment in the

groundwater samples could have resulted in significant differences in

the analytical results.

4.4 DATA GAPS
The phase thiee investigation provided better definition of the horizontal extent

of contamination across the EG&G property. Higher levels of contamination in the
shallow groundwater were generally confirmed to exist within the area of
potential contamination identified by the soil gas éurvey. Elevated levels of
TVOCs were detected in groundwater in each of the four monitoring wells installed
within the suspected plume area. Leévels of contamination were highest in
groundwatetr from GMW-6, which is located east of the degreasing area, and GMW-8,
which is located near the downgradient boundary of the property. TVOC compounds
were detected in soil only from monitoring well boreholes GMW-6, which is located
east of the degreasing area, and GMW-8, which is located near the downgradient
boundary of the property. TVOC levels in soil were highest in a soil sample from

SB-03 which was located near the perchloroethyleéne storage tanks. Remaining data

gaps are as follows:

* The vertical extent of soil and groundwatér contamination on the site

has not been fully evaluated.

EG&CWP.APB . B-28
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* The migrational characteristics of the VOC contaminants have not been
defined. The rate and manner of contaminant migration is assumed to be
related to recharge characteristics of the shallow aquifer, the
presence of zones of higher permeability soils in the subsurface and

the extent of the original contaminant releases. These factors have

not been defined.

¢ Soill data suggests that the degreaser area is a potential source of
subsurface contamination. Subsurface soil contamination data which has
not been obtained for the hazardous waste storage area does not

conclusively indicate that this area is a source of contamination.

5,0 GTI PRELIMINARY SITE ASSESSMENT REPORT

5.1 INTRODUCTION

The fourth site investigation phase on the EG&G property was perfbrmed in
December, 1990 and January, 1991, by Groundwater Technology, Inc. (GTI). The
purpose of this investigation appears to have been to further evaluate the
horizontal and vertical extent of groundwater contamination at the site. The
results of this additional site characterization field work were presented in a
réport dated March 1, 1991, and entitled, "A Preliminary Site Assessment Report
for EG&G KT Aerofab Missouri Metals." This report consisted of an updated draft
of thé January, 1991, supplemental site assessment report with information on
additional site investigation activities which were performed after preparation
of the previous report. This section presents a summary of the additional site
information obtained during this investigation phase and a technical evaluation

of report data and conclusions.

5.2 INVESTIGATION ACTIVITIES

To further evaluate the high levels of VOCs on the site, EG&G installed five
additional monitoring wells, GMW-9, GMW-10, GMW-11, GMW-12 and GW-13 in Decémber,
1990, Duplicate samples were collected from all of the monitoring wells on the
site in January, 1991, A groundwater sample from each monitoring well was
submitted to EAT and IEA, two separate laboratories, for anaiysis. Analytical

data obtained from this sampling round is summarized in Table B-13.

EG&GHP . APB ' B-29
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A complete round of groundwater level measurements were also taken during the
sampling event. A groundwater contour map developed by GTI based on their
interpretation of the groundwater measurement levels in site monitoring wells is
presented in Figure 2-9, This.groundwater contour map does not consider the low
water level reading obtained at GMW-5. An alternative gréundwéter contouxr map
reflective of all data, which was prepared by Burns & MeDonnell, is presented on
Figure 2-10. The less uniform flow pattern shown in Figure 2-10 may be caused
by heterogéneous subsurface s6il conditions potentially at this site. A reaso

for not including data from GMW-5 was not provided in the GTI report.

Based on estimated hydraulic conductivities, developed from field observations
of soil materials, and the site groundwater measurements an estimated groundwater
flow velocity of 0.0l to 10 feet petr year was calculated by GTI. Using these
assumed site parameters a geostatistical model, EPS-1, was utilized to project
responses expected from groundwater pumping from a recovery well installed near

the waste containment area., The results of this groundwater model were presented

in Figure B-3.

5.3 EVALUATION OF DATA
In this report GTI identified potential concerns regarding data obtained during

this additional field investigation phase. The concerns identified by GTI are

as follows:

e No volatile organic compounds were found by the laboratory in soil
samples from SB-1, GMW-5 or GMW-7. The GTI report indicates that the
absence of contamination in these sarples may be due to losses during
sampling handling. GTI concludes that in situ concentrations may be

higher than detected due to losses of VOCs during sample collection and

handling.

. Two separate laboratories, EAI and IEA, were utilized to analyze
groundwater samples obtained from these wells, Both laboratories
utilized GG/MS 1laboratory procedures to analyze volatile organic

compounds; however, the two laboratories analyzed for different types

EG&GWP . APB B-30
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of 1,2-dichloroethene. EAI reported the total of both cis and trans-
1,2-dichloroethene. IEA, however, reported only the detected level of
trans-1,2-dichloroéethene. Since the level of trans-1,2-dichloroethene
produced as a result of the degradation of trichlorethene is expected
to be significantly less than the level of c¢is-1,2-dichloroethene
generated, the IEA andlysis may underestimate significantly the level
of total volatile organic compounds present in the samples. When data
from both laboratories is coiipared, the TVOC levels detected by EAI are
generally higher than were reported by IEA. At monitoring locations
where high levels of 1,2-dichloroethene were present in groundwater,

the differences in reported results between laboratories is large.

Quality assurance/quality control samples were not collected oxr not
analyzed during the remedial investigation. The GTI report indicates
that field blank, equipment blank and rinse blank data may have been
uséful to identify the source of methylene chloride and acetone
detected in the groundwater samples., These compounds are potential
laboratory contaminants and may not have been present in the

groundwater media at the site,

Monitoring Wells GMW-12 and GMW-13 were installed to assess the
vertical extent of contamination at the site. However, no soil samples
were collected from these boreholes during monitoring well installation
and both wells were installed with sandpack zones across the entire
soil profile. As noted by GII, since the screened portion of GMW-13
penetrates the majority of the aquifer, sampling data from this well
doées not confirm the presence of contamination at the base of the
aquifer. The vertical extent of contamination in soil or groundwater

was not defined by data obtained from these monitoring wells.

Geological logs were not maintained of the material encountered during
drilling of these additional monitoring wells. As a result, no data is
available on the types of soils present at depth on the site or the
type of bedrock material encountered. The hydrogeology section of this

EG&GUWP. APB B-31
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TABLE B-13 ~

EG&G/MISSOURI METALS

w GROUNDWATER SAMPLING RESULTS

£ January 17, 199%

8 (mg/L*)

- ;

(o]

(o]

[y

o

(=9

R Acetone

ot .

" Vinyt Chlorlde - - - - 2030 .013 - -

-

e Methylene Chlorlde 075 - .055 - 075 - .045 -

g

§ 1,1-Dichloroethene - - - - - - - -

é 1,2-Dichlorosthane .050 - 080 - 100 - - -

o Trans 1,2-Dichlorosthens - - - - - - - -

2 Chloroform .008 - - - 010 - - -

=

B Trichlorethene .040 006 017 .025 250 J70 .006 -

o.

ad 1,2,2-Trichloroethane - - - - - - - -

= Tetrachlorethena - - - - - - - -

[ .

<2 ~ Toluene - - - on .oo8 - - -

g 1,1-Dichloroethane - - - - - - - -

= 1,2-Dichloroethane - - - - - - - -
1,1,2-Trlchloroethane - - - - - - - -
1.1,1-Trichloroethane - - - - _ . - _
Total Xylenas - - - - - - - -

|l Benzene - - - - - - - -
1 voc A7t .006 0152 094 A73 18 051 ND

TCENG N/A N/A N/A - N/A 8.3 13 N/A N/A
TCE/1,2-DCE .80 N/A 21 N/A .25 N/A N/A N/A
Sequence of Sampling 14th - 4th - 13th - 15th -
ote 1; Only those compounds detected are listed

Note 2: Lab 1 designates EAl, Lab 2 deslgnates |
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TABLE B-13 '

o EG&G/M[SSOUHI METALS
GROUNDWATER SAMPLING RESULTS
January 17, 1991

Acetone’
Viny! Chloride
Methylene Chlorlde .055 - .580 .082 .060 - .050 -
1,1-Dichioroethene 035 014 300 250 - - 120 .051
1,2-Dichloroethens 5.700 - 70.000 - .880 - 180.000 -
Trans 1,2-Dichloroethene - 022 - .100 - - - 170
Chloroform .0,10 - .008 - - - - -
Trichlorethene 1.100 2.000 32.000 9.600 2.500 3.900 32.000 | 339.000
1,2,2-Trichloroethane 018 - - - .008 - .050- -
Tetrachiorethene 8.800 15.000 35.000 16.000 - - .010 008
- Toluene 040 .033 045 .044 - - .060 .064
] 1,1-Dichloroethane - - 250 A10 -~ ~ - ~
1,2-Dichloroethane - - 007 - - - - -
1,1,2-Trlchlorethane - - - 019 - - - .069
1,1,1-Trichloroethane - - .055 140 - - - -

" Total Xylenes - - - - - - - -
Benzene - - 014 009 - - - -
™vVOC 17.758 © 19.0 139.459 27.0 3.748 350 213.14 47.0
TCE/NC ‘; 550 1 26,700 8.0 8.3 975 3.760 4.8

|| TCE/1,2-bCE 190 91 450 9 2.5 N/A 470, 229

”Sequance of Sampl!ng Sth - 10th - 3rd - 6th -

ote 1: Only those compounds Jetoctod are ﬂsted EA

Note 2: [ab 1 designates EAY - Lab 2 deslgnates

L)
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TABLE B-13

GROUNDWATER SAMPLING RESULTS
January 17, 1991

Acetone - - - - - - - -
Vinyl Chloride 5.000 5.100 7.000 7.500 050 052 060 2011
Methylens Chloride 0.50 - 100 - 065 - .070 -
1,1-Dichlorosthens .190 057 180 073 - - - -
1,2-Dichloroethene 190.000 - 80.000 - 900 - .060- -~
Trans 1,2-Dichloroethens - 160 - 120 - - - -
Chioroform - 005 - 006 - 007 - 005 -
Trichlorethena™ ™ 45000 |. 61.000 30.000 45.000 4.000 9.900 620 1.200°
' 1,2,2-Trichioroethane 035 | e [ e 013 - - -
 Tetrachlorethiens 020 031 120 260 680 1.400 055 110
- Toluene .080 .064 150 - - - - -
1,1-Dichloroethane - - - - - - - -
1,2-Dichloroethane - - - - - - - -
1,1,2-Trichloroethana - 061 - 053 - - - -
1,1,1-Trlchloroethane - - - - - - - -
Tota! Xylenes - - - - - - - -
Benzene - - - - ~ - ~ -
™VOC 240.38 - 117556 | - | 5715 - 870 -
TCE/NG 8.000 - 4.290 - - - - -
TCE/1,2-DCE 240 - .380 - - - - -
Sequencs of Sampling 7th ~ gth- - 2rd - Sth -

ote 1. Only tﬁose_compounds detected are listed

Note 2:-Lab™t deslgnates EAIl, Lab 2 deslgnates IEA




: R TABLE B-13 -
. EGLG/MISSOURI METALS
GROUNDWATER SAMPLING RESULTS
January 17, 1991.

Acetons

Vinyt Chloride

Methytene Chlorlde _

1,1-Dichloroethene 035 03 ¢ o6 | .08 | 085 037
1,2-Dichloroethens 6.000 - . 7.800 - 120.000 -
Trans 1,2-Dichloroethens - " 027 : - 024 | - : .140
Chloroform - - 008 - - -
Trichlorethane 200 170 170 260 | 74000 62.000
1,2,2-Trichloroethane ‘ - - - . ‘ .090. i -
Tetrachlorethene - - .140 .200 6.000 3.500
Toluene - -~ - - - ' .006
1,1-Dichlorosthane - - .018 .007 - | =
1,2-Dichloroethans : - - - - - -
1,1,2-Trichloroethane - - - - - 078
1,1,1-Trichloroethans - . .- - - - -
Total Xylenes - - - ' - - 005
Benzene - - - - - -

{ TVOC 6.330 - 10.092 - 201.23 -
TCE/NC : - - | - 090 - 82.000 -
TCE/1,2-DCE - ' - | .020 - .620 -
Sequence of Sampling ' 1st - 11th - ' 12th -

Nota 1: Only those compounas detected are listed  Note 2: Lab 1 des1gnates_ﬁf'_l§§ 2 aesignates [EA
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report indicates that bedrock beneath the soil profile is probably a
predomiﬁahtly limestone dolomitic bedrock, However, as discussed in the geology
séction of this report the top bedrock unit below the site is likely a shale,
siltstone or sandstone of the Pleasanton Group. This bedrock system would be
expected to have a much lower potential permeability than a limestone/dolomitic
bedrock unit, No evaluation of the bedrock material was reportedly performed-

during installation of the deep monitoring wells.

5.4 DATA GAPS

Data obtained from the January investigation confirmed results from past
investigations, provided additional definition of the hotizontal extent of
contamination, but did not identify the vertical extent of soil contamination in
source areas or the presence of groundwater contamination at depth., Based on our

review of site data the following data gaps have been identified.

o The vertical extent of soil and groﬁndwatef contamination on the site

has not been fully evaluated,

¢ The migrational characteristics of the VOC contaminants have not been
defined. The rate and manner of contaminant migration is assumed to be
related to the rechatge characteristics of the shallow aquifer, the
presence of zones of higher permeability soils in the subsurface and
the extent of the original contaminant releases, These conditions at

the site have not been defined,

¢ S0il data suggests that the degreaser area is a potential source of
subsurface contamination. The depth of contamination in this area has
not been evaluated. Subsurface soil contamination data from the
hazardous waste disposal area, another suspected source location, is
limited. Groundwater data suggests that the waste storage area is not
a contaminant source; however, results are not conclusive., Soil gas

data has indicated that contamlnant levels are potentially high in the

hazardous waste storage area,

EG&GWP, APB B-37
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6.0 PRELIMINARY SITE ASSESSMENT SYNOPSIS

6.1 REPORT REVIEW INFORMATION )

A summary of past invéstigation actions and results was prepared by GTI for EG&G
submittal to the Missour¥i Department of Natural Resources (MDNR). The
Groundwater Technology, Inc. reporxt entitled, "A Synopsis of a Preliminary Site
Assessment Preparved for EG&G/Missouri Metals," is dated March 20, 1991. The
report contains no new data., Its appa-rent purpose was to provide MDNR a summatry
of significant findings at the site. The report contains no new analysis of data
from the site; therefore, conclusions and data gaps of previous reports aré not

affected by this new report.

LA

EG&GWP ,APB B-38
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LEGEND AND NOMENCLATURE OF DRILLING .LOGS

Information preceedimg the logs relates to pertinent project and boring
descriptions, which are self-explanatory, Remaining items on drilling
logs are described as follows:

1} DEPTH:

2)

Depth -below a given reference elevation. Normally,'ﬁnits are

in feet and are from the aforementioned ground surface, unléss
otherwise noted.

DESCRIPTION: Description of soil or rock materlfal according to

Unified Soil Classification. Word descriptions give
principal soil cénstituent, other minor soil constituents,
color, moisture, consistency or density, plasticity, and
other appropriate material characteristics. Geologic
names, where appropriate, are shown in REMARKS. A solid

©, line deniotes a stratigraphic change, a2 dashed line
indicates the approximate location of a stratigraphic
change. Rock samples are described according to
lithology, color, molsture content, weathering, strength,
and any discernible structure. Criteria for evaluating
weathering and strength (established by the U.S. Bureau
of Mines,) are as follows:

Weathering:

FR: (Fresh) WNo visible signs of weathering.

SW: (Slightly Weathered) Weathering (alteration) limited
" to the surface of major discontinuities, no
weathering of rock material.

M (Mo&erately Weathered) ﬁeatheriﬁg {(alteration) extends
throughout the.rock mass, but the rock material is
not friable, '

HW: (Highly Weathered) Rock is decomposed and friable,
but the rock texture and structurs are presarved.

XW: (Extremely Weathered) Soil material with the original
texture, structure, and mineralogy of the rock
completely destroyed.

o
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Strength: = VS: (Very Strong) Rock surfaces cannot be
scratched by a steel nail.

S:  (Strong) Faint scratch made with a steel nail.

MS: (Moderately Strong) Distinct scratch trace-
made with a steel nail.

W: (Weak) Slight scratch left by fingernail,
material .can be gouged out with steel nail,

VH: (Very Weak) Material can be gouged our with
fingernail,

3) LOG OR-CLASSIFICATION: Unified Soil Classification symbols are shown in
: reference to appropriate description of soil.
Rock material is noted by visual symbols
(referénced from Naval Facilities Engineering
Command (NAVFAC) DM-7 Manual, Mareh 1971, a U.S.
Government document, with slight revision)
representing rock classification, as shown

below:

SANDSTONE T SILTSTONE
SSI e e
00058 CONGLOMERATE s MUDSTONE
S:oQry] S o et

COAL 4 ;, 'i DOLOMITE

A A

X E: LIMESTONE CHALK

] COMPACTION SHALE

R

|

CEMENTED SHALE

GNEISS ;/f//" % SCHIST
f/ /‘,.//J
RS GRANITE A BASALT
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&)

5)

6)

7)

BLOW COUNT: (ie:

4/7/8)

Numbers indicate the necessary blows to drive 3 six-inch
increments, or part theéreof, of a split barrel sampler when
driven by a 140-pound hammer falling freely for 30 inches:

as per ASTM D 1586. The Standard Penetration Resistance

(N value) is the sum of the second and third six-inch
penetrations. If the sampler is.driven less than 18 inches,
the N value is represented by the total resistance over the
last 12 inches., If the sampler is driven less than 12 inches,
logs indicate the number of blows and fraction of increment
in inches actually penetrated. Note that a blow count can

be listed for a California or Dames & Moore sampler, but
that this is not the Standard Penmetration Resistarce,

RECOVERY. & LOSS: 1In soil this represeﬁts the total length of soil

SAMPLE DEPTH:

recovered over the amount of sample penétrated.
In rock this notes the percent core recovery and
Rock Quality Designation (RQOD).

A column that provides a reference to the depth below

the previcusly mentiloned reference elevation at which
samples were taken.

BOX SAMPLE NO: In the case of rock coring, the box number and core

run number are noted. For soils, the designated type
and consecutively numbered sample are noted by the
following letter; .

§S - Split-Spoon sample, obtained by 'driving a 2-inch

) diameter split spoon according to D 1586 to retreve
penetration resistance and sample recovery.

ST - Undisturbed thin-walled tube sample (Shelby Tube)D 1587,
obtained by penetration of a 3-inch diameter thin-walled

tube using an open or, where indicated fixed piston
sampling head.

C -~ Liner tube sampler (Califormia), obtained by penetratiom

of a thick-walled sampler containing 2-~inch diameter
ring liners.
DM - Liner tube sampler (Dames & Moore), obtained by

penetration of a thick—walled, split-barrel sampler
containing 2}4-inch diameter ring linets.

B = Bag Sample, obtained by combining disturbed auger cuttings

for a large bag sample.
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8) REMARKS:

Disturbed Sample, obtained from auger cuttings or wash water
for a small container sample,.

Jar Sample, obtainéd from any other sample method, but
later placed into a jar container due to samplé size or
disturbance. '

Pertinent observations made and noted by the inspector during
drilling. These may include, but are not restricted to, ‘
type of drilling, water seepage, fluid loss, time during
drilling, material formation,; hole termination, -pocket
penetrometer readings (TSF), piezométer installation, water
levels first encountered during drilling-and at some time
after completion of drilling, and any other pertinent
information, ’

A=4




GEOTECHNICAL DEPARTMENT

Unified Soil Classification System

; ’ o ' ' )
J TECHNICAL SEAVICES

S - ETTER
MAJOR DIVISIONS | gomeo: DESCRIPTION
. . GW O"o : _ R
,| _ cLean GRAVELS | GW iq 0.1 WELL.GRADED GRAVEL, GRAVEL:SAND MIXTURE
Tw ' . }
va g}vg,_q_ GF‘AANVOE'- LITTLE OR NO Fines | GP POORLY.GRADED GAAVEL, GRAVEL-SAND MIXTURE
ge? { aAaVELLY — :
:J a<s SOILS GRAVELS WiTH Fines | GM SILTY GAAVEL, GRAVEL.SAND-SILT MIXTURE
| Wi S L . . ‘
‘ 280 APPAECIABLE FINES | GO Cyg CLAYEY.GRAVEL, GRAVELSAND.CLAY MIXTURE
<28 ~ ——
Zz Y .
\. Sﬁg cLEAN sANDs - | SW {0 %%| WELL.GRAGED SAND, GRAVELLY SAND
Wiz _ T = -
- h’%gz . s:hr‘ug uTTLE 08 No FINES | §P |4, | POORLY.GRADED SAND, GRAVELLY SAND
cEZ 1. : NG TN A JED : .
o= T o
Q37 [ SANCYSOILS | anpswiTh Fines | SM [ofofy] stuTY sano, sano.siLT MixTURE
. CY A R .
i apPRECIABLE Fines | SC 1224 cLavey sanp, saND.cLAY MIXTURE
L LYLrd -
A ML SILT, CLAYEY SILT, SILTY OR CLAYEY VERY
wa> FINE SAND, SLIGHT PLASTICITY _ |
Bt
{ 53 = SILTS LIQuID LiMIT ‘ 7] CLAY,SANDY CLAY, SILTY GLAY, LOW TO
‘J - aw 2 c?.ggs LESS THAN 50 cL b £ A MEDIUM PLASTICITY
c8R- oL Jill] ORGAMNICSILTS OR SILTY CLAYS OF LOW
m;d v th] . PLASTIQITY
23z MH SILT, FINE SANOY OR SILTY SOIL WiTH
;J <rz . HIGH PLASTICITY
: < siLTS
g LIQUIO LIMIT .
YT AND MORE THAN 50 CH / CLAY, HIGH PLASTICITY
25N CLAYS o : — :
: T3un : o OH 44/: ORGANIC CLAY OF MEDIUM TO HIGH PLASTICITY
i -
J HIGHLY CRGANIC SOILS PT 220 feAT, HUMUS, SWAMP SOIL
PLASTICITY CHART
€0 ’
J 5 sl RELATIVE PARTICLE SIZE
o ELA _
fa) .
w CH - - .
= a0 zk va SOULDER LARGER THAN 127
i >- j ¢ ‘u "
J E a0 al \)‘ff/ﬁ 1 cossLe 3 TO 12
O P : - v
2 /r MHEOH] GRAVEL COARSE| /4" To 3
@ 20 T FINE - 4.76MM TO 374"
J 2 10 1 . SANO COARSE 2MM TO 4,76MM
R [ ﬂL&bL 1 MEDIUM 0.4ZMM TO 2MM
9 10 20 30 40 50 .80 70 80 9g 100 FiNE 0.074MM TQ 0.42MM
LIQuUID LIMIT _ SILTS AMD CLAY | SMALLER THAN
FOA LABOAATORY CLASSIFICATION OF FINE 0.07 4MM
=l GRAINED SOILS o
RELATIVE PLASTICITY N
RELATIVE COMPOSITION
mal’ ‘NONPLASTIC CANNOT ROLL INTO BALL FRACE >10%
TRACE PLASTICITY BARELY AOLL INTO BALL SOME 11.35%
) _ . ! .35%
MEDI UM PLASTIC CAN BE ROLLED INTO BALL ANDIWITH 26.80%
- HIGHLY PLASTIC NO AUPTURE BY KNEADING | ~ A
- - RELATIVE CONSISTENCY
J RELATIVE MOISTURE DENSITY [\a\0E V= SO
- o4 VERY SOFT < 174 Ts@
DAY |POWDERY VEAY LOOSE} 04 . SOFT : 174 142 TSF
J oaMP |aELow PLasTIC LimiT] | SOO3E 10 MEDIUM 121 TSE
MOIST [PLTO LLAANGE MEDIUM 130 STIFP 1-2TSF
WET  |aBové uauio umer | | OENSE 31-30 VERY STIFF 24 TSF .
J : VERY DENSE| S0 ' HARD > aTsF )
N-VALUE {8LOW COUNT! IS THE STANDARD PENETRATION RESISTANCE B3ASED ON THE TOTAL NUMBSR OF 8LOWS,
USING A 140.L8 HAMMER WITH 204NCH FREE FALL, AEQUIRED 7O DRIVE A SPLIT-SPOON THE LAST TWO OF THREE
J BINCH DRIVE INCREMENTS. (EXAMPLE: 4/7/9, N = 7+8=186)

072473 Burns & MODeonneil form TS-GT-Je1
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Drilling Log

-Pr:§iect Nan-le- . Boring No,
EGGKTA - 313~
ProjectNe, - Page of .
, 91-319~1 . : : , 1 B
Ground Elevation Location f;:c_r;; a; W2 oF RCRA oNTAINMeNT |TotalFoolage
. b3g .4l ATARROR B0 Feem B34.65 Fr. (Tapep)
Driliing Type . Hole Size | OverburdenFoolspe | Bedrock Footage | No. of Samples | No, Core Boxes | Depth To Water | Date Measured
: _ ]
HsA | 8 Wah.| 213 FPr| 1335 Fr| 4 _o- 1.5 Fr | 2025072
Driling Co. ~ LAYNE WESTERN OF ST. LOUIS $ﬁiler(:) W 1L 12 DURHAM & DALE Madlurerd
: ype o .
Driting Rlg. A4 g - 75 : . Penotration Tast  Nod&
e Blosfoy . [T 2 /rs/es Fleld Observer (8) B2y, Chawe, & Spaud Sparpry
PID USED = ovM W/ 1o & eV LAMP ’ Samptle
. BH » BoRE HOLE ; 32> BREATH W6 204E Blow or
Depth | S= SAMALER Desctiption '# = #EAP 5PA¢E” | Class,| Gount |Recov. Box No, Remarks
— GRAVEL FiLL, SiLTY ;—__ifzu:is-‘- STRRT 1245 PM 3h5 by
— — OVM~1Z 4 pp,
1 7 ~ .. o = B2 = 0.0 pmm To 01l ppa]
'5 ct_;l._AVey SILTy MOPERATE BRowN (5 YR44), Damp —
o MoIST, VERY STIFF, MEDUM Prasne — -2
= P v ey, | Gk 35| oV - 12148 pm
2 ) : ) e ] BH = ou ppaie
1 - e e -~ Br.= O-bﬂ:m\,
. TJeLAVEY SILT, LIGHT SUVE Spay (5 5/e) - S = o.oppm
— TAMT, MEDIUM STIFF, MeDIHM TLASTIETY : j
3 TRace okapnes, éL —
- ——
4 ] —
5 SICTY GLAY, GRAVISH 2LVE (6 J42), PAMT, o -
5 STUFF, MEDium PLASTCRY; Wit oReanIes s —H .
TN 4.3 75 44 FT. (Leaves, wbow, £o075). /S o 2
7] STy cLaY, GeaYis i ouvE (ioYifs) To LT —iz4
6 —1 ovive seay (5Y 5/2), DAMP, Mebidm To- =
T Low PuasmiciTy, some ogsAlica(Reor®  (CL. =
7 = ——-?o : OVM—izi1Sé
I PSS B 1= = Bz 0. 0ppm
—1 SILTY CLAY, MIPERATE  YetrokisH Browil () = Bzz06 ppm
g = MWiTH LigwT oLve &pAY (5 YSk), PAmMP o . S = o-Oppm
Tl MoisTy STIFF 12 SeFT, MEDIM PLASTICAY, -
— TRACE . ORLANCS)y SMALL (17D 2 mm) ]
= RN *TAnls —~ Moverate Rrrpisk BRe —
9 GoR4L), =
. — L- o]
10 T a -
_ F-E)
] - oVM - 17 PM
11 - bz O fppn
_ _ B2=0.0ppn
] 5.0 . ] S = Ooppm
= 55| -
13 = -
14 — = . ‘
090230 Burns & M<Donnell . Form TS
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Drilling Log, continued

e Boring No, 3B-| .
Project Name EGGKTA jPage 2 . of 3B
Project No, . 91-319-1 ) Date 3/25/72.
Log Blow Core Box or
 Dseripion G | Goume [ Booov| |SwESl  pona
15 0 1LY CLAY, MoDERATY BRaol (5 Y4/e) weT T
— EXTERIOR, MasT TUERORy STIEF ‘HEpiUAT —Rise | ovr- 1346 9e
—|  PASTIC, aps €16 zieon Srauds - Modewnt - Bh - a_o?”,
16 = Ledp 15w W(ﬂff/‘). = B2 0.0pp
] ' ' - s = 0.0p"
o —
_ cL 5 p
17 g0 |
= 5o | T
18 I
15wty CLAY MIted WITH GRAVEL (BouMDED . | Gefol —JeHE-Z
._-\g;le'ﬁr’b MODERATE IBRIIAN. (B y4ls), MOIsT —
R YA : , —— at =
20 71 siTy aLdY, MeDeRATE Blowd (Sydle)To PARK .
)E{.Lowib)w 2RANGE (10 YRGfe), MolsT; STIFE) __zﬂ‘
21\ _VERY 271 FF, MsDUm PLAST e 7 Vi &hpme
T ST, DARKE yoliewlSH eRANEE (o it &) Badeey ML _ }
21 ] Twirk Em#ryamfe‘ &2aY (BysS/z), wlom‘a)nrﬁ-! — “louiA-
. HIWIEIED, PioTigCT PRETFING) MICHEBUS, TRACE — "Bl 0.0
99 ] SWToTodE, TARK YeriowvéH M’d!ﬁa)‘é&j) 5.0 = sz 00"
T|  WTH LRHT ot SRy BANDIG. (BY54), = |
T Nearpewed Now DisToer HepizedTy L £0 | T
 FRHRTINGC.S. BLAK ST oM Boié PRAGHES —
23 |  BECommK FANPIEE R DEFTH, HiCHEHS 5
—| Husr 8 ET] .
24 : ; cne-2
. —| emE4
7] — 2 0bps
26 _
. so - oYM
27 __55_' - Btz 0.0ppm
- ] B2 ooppm
28 - $= Sulppm
9 1 SILTSTINE, DARK Yewowish SRANGE s
S A Aroyreh), somé LdHr OUVE GERY -
D) BMVDING (SYS/y), VERY FilE SAND -
| (RHE), ExniBire suiLey PIRTINGS | ]
30 1) BUAK Srap oM some FRETINGS, T
- AICHEOUS | MUST 70 WET 5 2234 %’fm.l-@cﬁ)
31 ] - i SR
051281 Burns & M<Donneli Form TS-GT-22
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Drilling Log, continued -

sEo]

-

Boring No,
Project Name  EGGKTA Page 3 of 3
Project No. 91-319-1 | Date.. B/2s/92
Log Blow Cora Box or . .
Dapth Description A.Cf;s Count gef:; Sa':‘nop.la Remarks
— 3 e~ 21,5, AULER PEPTH
32— — Wity FZ&F MMATER AT
— — TR o8 Bakria .
_— ] SeMERHAT IAFFILALT
337 — Pﬂtu.m]a, Rraujees
] . & Pari Peesstile
=t - - Toop STR\ES oF WATER
- —JCRY, LGHT ot VE GEAT (B Y BRIKliTH MSET RED (6k — &
34— vert sTiEF, Moy PuisTic, VERY WlET CH = m ,;i, :;f’f‘"" wl
— sAuvv SILTSTONE, DARK. YELLPW, BRowN (10 Vazm) ]
=| ¥ty rme ARAIIED ) SHALEY /P RTIMCS | BUACK ST _ '
35 - TD = 34.65 CrA Pep) = BEN NGER REMO ThL
] ' : 1 3113 pim F[25/9)
] — OV B 15 pm
36__ j 'B}{-n- O-oﬂa“\
— —_] B2z 0.Lppha
. — ComPLETYD AUGER PuLL
373 - AT Bidopm
- Betdin LEETored
- . FoR. WATEIR LevEL pBspe~
" 38 _ ] VAT a5,
T - Bl30fe
7 . RBANDONEL Boerug,
39 — — BY Gevuride. M
. - TREMIE PIpe jomn
] - T, 70 GRoADSULRHL:
40 =
41 =
42 - -
43 T ]
- -
44 -
47 —
—] "
3 3
48 = .:4,
051261 Burns & M<Donnell Form TS-GT-2-2
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Drilling Log .
P'roiactNam'e - Boring No. :
EGGKTA .. SBR-Z
Project No. . Page of
91-319=1 | L ! 3
: ¥ OF GiNTEIR OF
Ground Eievaﬂorzp 38 . 47 ; Lo_cation ;{fﬁf@hyzgufgsrawt L;Nd“ Total Foolage43' s F1- (}—APED)
Drill!ngTyp_a__m HoléSize Overburden Foolage_ | Badrock Footage | No, of Samplas | No. Core Boxes | Depth TowWaler | Date Measured
HSH | [0 ik 20 &, | 23.5 2 - | 4EE REMARKS
DrlingCo. LAYNE WESTERN OF ST. LOUIS B :’;"“(:’._) Wi DuRHAME DALE MA Hueid
. eo .
DrilingRig. /& ~ 75~ Peﬂetration Test Aope” o
Date  3/24/52 T 3/7¢foz Fiold Observar(s) 52, (% gresc € sumsded sarreeey’
PiD UslD = SV W/ [0.¢ el LARE Sample
Bl= BoRE HoLej BZ® BREATH NG 2ol E) b= SAMPLAZ; Blow ' or
Dapth | W= #£AbspA2e ~  Dascription Class, | Count |Recov. _|pox No. Remarks
S | RN 1 T &
=] GRAVEL ¢ S ALl ] sl TR Br0TAM Jaifsz
— : —] | ovm (aeaver)
1 GM =] BH - 44 P
o~ i - B% = 0.07pm
s CLAY, MeDeRATE YerLowisH RrowN (loyR4fk) : a5 | J—lov,
= WirH LT oLive 6RAY (BY /), BILTY, DAMB| s | = . -;ro s20.5%
7] VERY STIFF, MED. PLASTIC, TRAKE o26AKICH - LEL= 0% 0:20.5%
37 L -
] |
4 ] —
- . i — =
5 —CLAY, OLWVE GRAY (S Y 3/2), SILTY; WP STIFF, —
T TRAcE RASTIITY WiTH SR GANICS (Leaved, | M —Jan =
] Woop; Reots) AT 4.6 T +3F, MOIST e — frzAM
6 : ) o
e, Moverate mrobop (SYR ) Hird 4| “Bheoopm
o1 LIGHT ouive GRAY (5'{5}5), STy, TRACE j 'BL:O.OQ:H
74 T2 mep. Plasmic, MED. STIFF, PAMT. 5.0 | S = 0.oppme
: 5-.-0 '.: ‘-;‘_L/dz'-' o%/za.g%
g — M/ _] : o
- CL -
] .
9 -
10 I —
. ran 2
— — 8:zk
11 =
g o L 56 = ovViu
Z] CerY, cisur oLIvE SRAY (BYS/e) WiH VerRY — | Bit=0.0ppm
12 Seldc - 50 | o B2.= 0.08pm
T Pusky Red (10R %) SPoTS 2R STRINS) . f
3 SILTY, Medianmt 7o SrEE, MEDUM Fersrrc | CL - S < 0.07p™
1 = PAmp o DrY. ]
T ery, weiroiive (aay (€ T5k) 10 Jercuwsih | . -
= Gy (5¥ Te)y MePrum 2 BTIFFy HIGHY C'Lé —
14 sree 7o AEDIRSYy DA MP. . H
090280 Burns & MDonngll Form T5-GT-2-1
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Drilling Lc;)‘g,”continuec‘i

i e S

Boring No: SB- 2.
Project Name EGGKTA Page 2 of 3
Project No. .. 91-319-1 3 _ |pate  3/ztfoz
Log Blow Core Box or
Depth _Deseription é?;,—s Count getg‘; SaIN“oF:Ie _ Remarks
= .
15 -
- e
- T8z
3 — oVM ,
16 ] BH = 0:0ppm
. | | —Bzg o.gw’m
= -— ST O Ff"‘
-] 5.0 . LELfo, = 0B f205 %
=N Z5| S
18 T = .
-] _ i - y WeT With
= IR Roes| WeEE retg
19 = CLAY, LIGHT SLIFE 4kay (5 V¥/e) MixeD | COARS : Zjame- Acre Po SA
9 = esear 4RAVEZ (RounocD) jﬁ:dmuﬂ ) VERY WET _G]C. ] ey
— iy, LEHT ot VB GRAVLEYS L] 30T, Nsaey RAFTIC aH .
AT alire y re7, Jwnn Vet o n ORANEE (o ¥R o) 3
20 ——\ W irw }’é?aw:;ﬁ// GrAY (BYTt) BANDS) T4 Beporis e T &
T \acous, pRY, ey ’ — ¢s
21 =] ‘-‘t;.pro,dej PARK Jerotysil dRANE" (oY 4 ) .
— s MODEXRTE YeriohvsH Beau] (o YRE,) ~
|| NERTHERED, TRON STaydled, ceavey wl PaeT; .
D) Prriver PARTIMNES, BLALK srauE ol — oV ,
20 =] BROE BUErIn G Sy 1y CAEBS THDUCHMT ‘ - B = 0.0ppm
: : 5.0 - B = OO
~ 5.0 - s = 0Oppm
- S Letfoy s %205 %
23 T
- = ‘ .
24 B
— 1
25 — -
5 = ?wé
—l 75 7‘”
] 3%
26 : = b gracris ERIN DA
- AT 26 F7 HiGH
— 5 1}2?5&?&’5’ (1800 p+7)
27 50 I e
— 8.0 —
— ] )
28 — : Svm
- _ : - Bit = 00
N Giuy, gropcieare msmd Eva 0, Mrh | eljaz 3 Pabrim
29 N Ty R GRAVEL.; Vet WET. . - =
D) S\TSTOUE, DARK VerLowisd oANGE (o) ] '
~ TP medsary Biywn (5YRY), Very Fine =
10 = BAMD) MicAEPUS) WET 6N NEW BREALS : 4
- =
R __{//-‘03##2
31 O -
051281 Burns & M<Donnell | Form TS-GT-2-2
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Drilling L_og, continued

BoringNo. SB-Z
Project Name  EQQKTA Page 3 of B
Profect No. 91-319-1 _ Date_3/2¢ foz.
Log Blow Cors Box or
Dspth S Description | ehrs | Count _gf’fg; Sa&noplla Remarks
= SwTsToNE, MEDIUM BRowl (BYR4s), Wik -
O Very e 2D, CLaY LaveRs Bemilen _
32— DIHE PARTINGS , DIsTINCT PART Gy ricd E+ —
T M5 N Reuirian o Hor A, - OVIA .
- . : - BY =0.0ppm
- : 5o | 2 To2=0.0 ppv
335 50 _‘j S =00pn
34 -
- .
357 e — .
— BUTBIOoNE, MEDIH B (5 VL), B B
-] /ﬂ;&su/a’,, VERY FINE SHN D) fIHEDUS, NO px o ATy ¢
36 ] Redcriond 70 HL ALID. 7.0 -
. | . : «— Ve HABD DRILLILG
3 BT s10dE, MEDIUM BRAWH (5YRYL), Viy — ﬁ‘;‘;}; AT 36.FT7
=l FING SaND, MICAEBAS, No REACTioN ro - S
310 Hel Aen. 4.0 - Wareeer Measager
] o | Ar z3.8/ FT" Bés
:1 . j TRRecta ¥ AHELERS
38 7] -
] —
39 - —
T T ZanD, LTI oTVE A AV BT E)s), FAlE 7P Al | sul =
T\ I LossE, YRy wer o —
40 11 QAY, fruowis# Ray (sVi1h) To | €L . e
= L LHfr” OLIVE BLRY (SY 572}, STIFF / J"\ —IRUK Jo
= PREDIUIR  TE Wb FLRETICFZY, WITH u"\afP _ 24z
s\ Bewer smws rwesmenpar: | “,_; =]
3 ceay, perwwsy 6gay (6 Y74) 72 AL TEL T O e orany
T liawT seeve Gray (7Y ) sTEsakE? 41, 2.0 -
42— WITH Bendd, SHNOY, S7)FFy MEP U %‘ 3.0 —
| PHTes sircseisions, pey wg -
43 =] SHALE, PAtE otivs (10 Vet )y Worsner E
— FRRETINGG , BLERES HN FYENLY DLy - oro oF SHALE
4 TD = 43.5 F1 (#peD) - uep Aucges 2 Z1opm
3 Z 3jz1 /72 _
= 3 S1LTED To BB FT:
- po 3)s0/7z
— — AN PORED BORiO.
46 g BY GRoUTIALN TO
Z - SRoUND SURFALE.
47 =
- -~
48 = e
051281 Burns & M<Donnell Forin TS.CT-2.2
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. Drilling Log
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B BB E_ B B £ E_ E_

Project Name Boring No. )
EGGKTA . . SB-3
Project No. Page of
| 91-319%1 L2
Ground Elevation Location {deun srp{ o ALLEY ReaD BY Total Footage
L35l P BOuTH ZUP oF RETAMING WALL- - 24.0 FT
_ Drilling Typa Hole Size Ovesburden Footage | Bedrock Footaga | No. of Semples | No. Core Boxes | Depth ToWater | Date Measured
HS A B-iek | 2z3e| L1 e | ESEY & 2145 P | 2o el
OrllingCo. LAYNE WESTERN OF ST. LOUIS TDrlHer(:) et s Duepm; Dare Madue i
Drlig Rlg. AUE - 7S L Ponetiation Test  NoNE™ )
Date 3['3 IIQZ To ?/3] l?Z, | Flld Observer (s) FRuL Gaeky Suand =AHTERY
PP RSED = DM Wit 10. b eV LAMP, Sample
Bh = BOREILE; BZ= BREATHILL ZOME Blow o
Depth | S= SAMPLF £ Description f}> WEAPSPACE | Class, Count Recov. Box No. * Remesrke .
— . —] ol STAICI': I-’-’-“Hl"‘1
— AsPuacT |1z —| SAreeL 3[ ijez
- 2] N
1 — _ "BH-—- Mbppm
— . BL? pd
Sy c..w DARK: Yeriow ss fb Beaord (lom"/;) :R“'It ‘ . oD Cpx209%
) — mce'amuez. A7 PBP.(Aes), Moisr; — 12:54 Lf; a.Zr,i‘.’; %
T HIesLY peastie , Ve2y soFF! L =z
=] ?___ —
4 —
5 E; DO
. . —’f;‘f‘ 2
- C‘.M}’gy SILT, aw'&' my (5‘}’3 oREAN IS - ov
6 =1 AT 5.3 Prcleaves, Wood, RooTs) s VERY WET; | 0= = 'B;(-o.a
T AEPain T HraHLy Pusna, Medium el = Bon
— dsus sraNcy - 20 0.0 ppun
, d#uzy CAY) LIHT FHVE c-mtw (ST 54y Daar Xy 3.0 ] et
—|  TRAU 70 Ao PLASTI & 4 SSFTS le= | 37
| SLTY LLhy, mw}* M;Swr (57 54) whrht 5o ]
Z1 esKY Yedrere (SY6f) Tieod STAKKED. . _ .
8 ; AN BUNDS Ar 7P, “Bleos FVE Lier] - ﬁmrgg e
— STH)NS AT 10:7 Pr, PAMP,) Jom & — )
g I PROEYES WET Uijeal Rrokenly MeDmm -
T THsTIC. GRabe TR M bErATE oL —
- y?;ow $3F  BRad (10 y/z.s;@ Ar —
—_ I »’ —*
10 — T el 3
— — 1109
— — DY
11 ] Bu > 0 Oppm
— — BL= ooprr
T g0 | S = 00 ppue
12 =.0 -
S =
13 I —
14
Burns & MDonnell Form TS-GT-2-1
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EGEERS + ANCHTECTS » COVRLLTINTS




-

N Drilling Log, continued

Boriﬁg N(). sB-4
Project Name  EGGKTA . Page 2 of L2 .
Project No. . | 91-319-1 Date 4 [z[5z
R . Log Blow Core Box or
Depth Description C?;s Count gafg; , Sa;lnop.le Remarks
153 = i 2 77 gt BT g2, Oppm
— ded, iy, YeLeord 5N 5V 7% ]
T Srcarr) Drgi yeinusp s W20A g ofowr CATCHER:
16— (o YRE), Stipi, PRY 75 DampPs alod~ —
T Peasric 75 TRACE PLASTYE, ﬁ-rcﬁs’rs =
| R +E5 To 6.5 FyT FrRIC SapslT — ) _ _
— : : — vE
11 opek AT i85 A Bewwnd WeT || g0 | 3| ATLIE
O AT 1P ey sTyFEF AT clL 50 | — 2 Er
T 2037 aRed smmien THRONSOUT - 5= loppm@, 17
18 = ‘
19 =] ] sz 4&0?1-1'“-@ 183-}-'.!’.
. . SBTnb-pr-A-@ 19.2 Pt o
_] — SARIBL. SoLVENT PR
20 —$Ae-do
=1 - mr B“"‘*b.q‘ ’
. s d
21 -
’ HE T Feecowisd - ,
22 = %ﬁﬂi}fj}y CHIRT GrAVEL) ‘fw' ML go | I BH = 26.0ppmn
T SILTY Ceny, SNIFF, BANPED [Eliowis# g0 | 2 BL=0:5 ppmr
03 —| GO (sFTfe) Ao DARK yrLoWISH -
| UANCE (o VL) CL - HinER DRILUNG
] - . PRESSLLRE
24 ] I — o S
—| SUTFRNE, WERTHERED, WERK, ZZiABLE, — — :
—| PaG Vizics/sH oRANCE o VR 64, -»'"f/a#, —jene-s "f‘:‘;‘;{?ﬁ%i?
95 —| _7RUE VeRY FINE 5aNPs DroTineg PRETINGS - *TEAM 6. .
| SuTsToa €, WEAKL FRAARE, Pagk YeLLotors Trur 4| 52 ogppm Frae suse”
O SRAE (12 YR Gle), DisTiakeT TARTINGS , — InELA
26 j MICA, TRACE SAND. 1
_ _ SAMPLER STEAMING
] -3-%- -] S=<o To jsopp=
27 S B
28 ] — _ 12:19 P 4jzfez
] 78 = 280 F7 (Au6-ER ] 3 Ruseo Auceis ¢
29 - - — GRAMTED BeRWL T
™ ] SWEFA T WTH AT
_ Z CEMENT. FLAED
- — Glent AT 145 PY )
30 3 - By = 50.3 FrM B
— — GRATT
= 4 .
31 3 -
051281 Burns & M¢Donnell . Form TS-GT-2-2
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Drilling Log

Project Name Boring No. ‘
EGGKTA SB-b.
ProjectNo. ; Page - of
_ 91-319-1 : o ! 2
Ground Elevation . Locallon aAsyyacpiT Tb MVRTH S1PE aF Total Footage :
L4599 F1, | - veskzaser EMcwosugE. - 24.9 /7
Drilling Type Hole Size OverburdenFootage | Badrock Foolage | No. of Samples | No, Core Boxes | Depth To Water | Dale Measured
. /31 P2
_HSA | B-med | 22-3 2.b 2. & 22.0 Fi | 325 prmupks.
DrilingCo. LAYNE WESTERN OF ST. LOUIS 1E_J,riller(fs) Witls DulHAK, DALE" MAHUEM
: e O
Orlling Rlg. @ sp14-.~ 5 szlétration'l‘est Mol &
pate  3f3,/92 T 3/35/72 _|FleidObsenver (8) s (Lark , Symort Barrery
FID LHED w OVH ST L ]l LAHF, ' Sample
BY » BoREWVLE] B2 v BREAT ylb. 204€ Blow or
Depth | S = sa Merew Description  #= #sup spgee | Class. [  Count Recov. Box No. Remarks
— Ll ETE et AgT 3118 Fih
o : — ete
1 = STy LAy, DLWE-QUW (5Y3), FiLL '—-—2':““ avm, _
T (GBS, BRIk, aNDERS) AND ORCAN IS | T 3L | cadereTE e
= (ReoTs, Koo p) MeED WL PLASTIC, PAMF T ] Gppm
I Mesm BT : CL _ | srerrap Bi:28 ™
2 . —] —| . ERANGE
— 5.5 —tra-l | ouE B
] ﬂ‘ ] pee | Starr ez
3 - :
— CAYEY SILT, LT oLVE GRN (5Y5) -
s o o Yewaowy 6eAY (BYTUs), WKTTE 1y, =
-7 T WeT, TRACE T MED. PLASTIC, Ok -
I ORGANILS (RoeTs PEAT), - =]
> SuTY CLAY, MOPERATE YaLLaoisH BReo jm”
— (10 YR Bla), PAMP) TRALE To AOM PLAsTiL, — "
—] - o1
6 = MeD. To STIFF, oL -~ Bl [[Sppm
Z ‘ = BZ=0.0ppm
! E 5.0 -1
i = —] tme-z
- 7ol Ja
8 ] ‘ R -
— 4 -
9 = -
10 T Ca¥e ¥ SILT, Mo eRATE Yerlowisi "'_‘m 5
o TRAOM (oY) MerTieD WITH g0
= . —] 170
O LT oLwe &RAY (2Y52) Reot -
- CASTS o DN ImAL BoREIWS; TN m 5 VM
Tl TRAE 15 MED - PLASTIC L, | o TH=2.9 ppm
- 29 1 BL=0.0 pprm
12 — 2.0 - de r “
o -~ S5<¢oomodfy A
— > Mot = 1 32
— : — Sz 73.12"!-1,,7'
13 o N I 18
—d ) —eME~3 .
—1% DAMP, MobeRNTE YelloWish Braw s =
14 (D YR 6/a) oALY .
090280, Burns & MCDonnell . Form TS-GT-2-1
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~ Drilling Log, co‘ntinugq |

ENGDEERS - SRCHITECTS - CONBIATINES

e Boring No. 31?,.- [
|Project Name EGGKTA Page 2 of Z
Project No, 91-319-1 _ ... .. [Date 3] 31 l‘?Z.-
Log Blow Core Box or .
Depth ____Dascription C?ars Count gefg; Sag{n:le N _FIer_ngrks
= -]
15 ] -
] o . —{Rud 4
c ] SuayY ey, Lopr ouvE GRNY (s Ysh) T 48
16 = Yellowis 4 oray (5Y 7ie) MameD witH =] ”
— MODERATE Yeuipio 154 Braos (1o v ¥/4), DAMP - Biezd gpri
7] TP MelsT, TRACE To MEP. TPLASTIC, RED. 50 :‘ 62 ,,.‘og:p —
17 = To SNFF | TRME ResT LASTS, BEwMNG L 2>, — ARG ST
=l ZRem SrAmED AT 17.4 FT, TRALE c 5o | o
~ RouUMPED HZRT GRAVEL AT 9.3 PR -
18- : - ' - _
- - $= 3070~ 1.2
- ~ - T BT
19 7 .
] . : -
20 Iy SILTY LAY, MopENATE Yeieowis # Benod =
1 (10 ¥R Sy wiTH ORANGE SIRINING ey PP
21 7 - o
- - - B« 37 ppme
22 = Sy, JEUMISH GERY (SYTI), TRAZ VeRY | so | 2 BT = oo
Tl FINE SHND, NolTeasTic, PRMP 7 XY, ;o— = 206 FF - WATER
T SuTapodl, DARI YELDWISH 0RANGE (i0)R -
23 5] fs)y ey WEATHERED To WERATHERED -
< Wirk DsrIALT FRETINGE, WEAK, —
T - FRids T mila ol IS FARTINGS -
25 E— : - e Liib
= 70 * 24.9 FT (TAPSD - ‘-"Z,F?z?;; r;
26 = - TULLED AuighS AND
- - LRoWTED BortE LE
27 _
28 ] -
— =
29 —]
-30 —
31 7 —_
051281 -Burns & MDonnel) Form TS-GT-2-2




Driiling Log.

B B Bow B En B B L. B E. K. EB_ E._ E__

_ ENGOERAS~ LAGHTHCTS « CONJATINTS

Project Name o Boring No. )
‘ EGGKTA ] G =14
Project No, ) Page of
_ - 91~319=1 . : : 2
Ground Elevalion 7 Location s v s oF oml-2 é IS P Tolal Footage
(3617 1 _NoRTH oF pit~ : 25 Fr _
Drilling Type | . HoleSkze Gverburden Footage | Bedrock Footage | No, of Samples | No, Core Boxes | Depth ToWater | Dalé Measured
s/z1i92
H 5a 10+ et 22.2 Fr 2.8 Fr . - ¢5 /8.8 SEC LEHACKS
Driling Co. - LAYNE WESTERN OF ST. LOUIS Driller (8) W\ 1145 Thenas , Dae MAdugid
) ] . Type of . '
Criting Rlg: v~ 75 - Penelralion Test Alpa/E .
Date 3!}.? I9 z - |To 3/3(,/93_ Fleld Observer (3) Zafy, @.Af?l‘,- Suawil. S.Arrewy
PIp USED = VA W (0.6 ol LAMP . (samplaj )
B v Bord HoLE ] PT= BREATHING Z0ME] Blow or
Depth | s = shmpreg Descripllon H« e pspace Class. | Count. |Recov.|. Box No. Remarks
—~ GQRAVEL flLL, LimESPAE GRAVER WY beBRis ~lud | |spRy 2:82 PR
. S3) 51T | THRRY FUDBIIANUE AT 08T, — g |~ _
- oy Fr:fguu,d‘ Firsmodons or8, PLYARLE, - 82| Szfe
o s orwe cesy (5Y32), MOST To UeT, SJEhE | Bi=ooppas
1w & & z sl ] '
—. S, &a : PER| Bz=0.O pp
2 ] L MEP- =2 VERY 2o FT, TRA(.E ORGANEP -I—'——' E S=6L5ppr
= (goors). .? -
- ' s 7]
3 4 —
g a
4 - =
g S| W (reni)
- Tlame 2| B e T puun (PEAK
- CLA{ LIGHT oLIVE CEAY ( BV S/2),iTTedd i5ih s b mf- Bl » 22,0 (eHE RETR.)
YD (SY4[A), MED T3 KU RASHG DAMP, siLYY,. | CH - :
6 CLay, MoberATE Yerasis n PREIN (100 ) —lue3l
1wt fewnoisH GRAY (5Y77/z) DPAMY TO Pty _ Bl = ThOp™
= TRAG puasTiciTf, Tew »TMS “BRD e - B2z 0.0ppm
70 FRow TIET To o Fr; MEDM FrA+Tic =] S5 0.0 ppi
0 FRM BAFT TR OFT CL 50 -
-] 50 -
8 —
g —
10 3 : 3 Bl = 0-0pP™
— G, MODERATE Y swieh BRRIA (1o YR F/4) — gudt 4 /:;# W]
Tl wrR Yaelasis # appy (SY 7/e), PAME TO =324 .
11 o PRA) TRA® PMSTIRIT], papdsTRINS - -
— CL ] ovm
- 5.0 = Blh=00pprm
12 ;-_"‘ | 1% b.oﬂwm-
D -,
- g st | P IO P o
— - BRkEs CORS
13 . -
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14 —1 \ Pastic, DPAMP 1o DRY. ./t
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Drilling Log, continued

- o _ Boring Ng. GMkl - 14
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175 zol 3| RENE
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’ I\ t:!li:. Pravle  Trace &n:;a_(::::rj." PTG -
a CLay, Sury, Pare Yerwmisd 8%14; (::’rf-j:’,l? = _
2 Mop. PeASTIC TRACE = 1
J 20 zA:th,’ Iﬁﬁgmﬁn, S Epod TR VG CL jﬂuu - .Eﬂsl‘f ppr (EMERTT)
= %
o (21 g— I o _ =1
J‘ =~ SwTenNE, HiLkhY WEATHERED, TRAK PARTA - oV ‘
T aepera BR2oN ("”‘J?‘*Mg %ﬂ‘;{%ﬁg 4 S{ORETS | Ty eo.oppnn
o L 1 — =
Jd 173 WL S S ATIE vaehdcs, v e | 37| mmecwe
- a8 . . 60 | I _ .
— Surerodg Meperave YewowisH agmd (oyRsly So | Sanpurit. RETEEYR e
9 ] MAYSIE (Kb PARTINGSD, Some Vet FINE —
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24 : ] 1T 4 7.2—;,!1 (Lﬁ‘-é' M)
: - R srortch PRILAAn 4115Pn
: . = B ek
25 - L . 2 )21]92
] TD =25 FT (Ab\aﬂ?ﬁ) — 73].30)42« |
- ’J b st - €123 decad T e
26 7 po- 1 Nt - - ARGERS,
- N FLuns - Moék oA - :
- Wﬁi‘w ; o ALET - OPEN HLE oVM ‘L
J 27 - CoNRERE P — Hel ppme P
7] 2.47 Fr - AVET 5.5 T 1.0 ppiv
= BESTORIIE Gt = 9.8 am BEAL
é’ 285 7.6/ 4P Yoo e e BAS ] ol i 10~
2 Teve i) e - & AUGERS
815,88 Fr - ,
J 29 E legl,t N - BN~ Mo B PT
0 kb Sas> pack = B2= 0.0 pp
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. I (g Frieve) -
{ 30 o o05¥ . 23 Pr -
— 1.4 : -2 ) —
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Drilling Log
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. ProjectName ) Boring No.
- EGGKTA _QKU-|5
R ProjectNo, Page of
| 91-319+1 | . Z
- Ground Elevation Location o.8 FT° €41 oF RETRMMG WALL; AUGATO |Total Footage
. 7‘42_ -(08 TR SOKfrl.i“HA_LLGF PEE TAHKK 3460, o Zﬂ- ) .
Drilling Type Hole Size OverburdenFoatnge | Bedrock Footage | No. of Samples { No. Core Boxes | Depth ToWatér | Date Measured
. x5z
o R AN, Y g e _RTS ¥ |sir cermenc
Drifing Go..  LAYNE WESTERN OF ST. LOUIS :”“ef(:‘) Witers Durthimt, Das e M jeuerdd
P ; ypeo
h Oriling Rlg. ¢ £ -~ 75 . . Penetration Test A/
Dals fo0/-92 To  J-o/-FE2 . [Fleld Observer (s) ,7 L ok, Suuiid SLATyeRY
| PID US&D * OVM WY (0.6 eV LARF .
i B = BORE HILE s BREATHIG ToNE Blow s":‘,’,p'e ‘
L‘ Dopth | sw SAMPLE Descriplion H= HeAbspaAie. . |Class, Count flecov, Box No. Remarks
. —as s
TJAePha T - ' . L —okE o?‘fr 9151 Am ez
A sury aiay Ficl S‘*’D*‘“‘f{ ”ﬁ-m"‘:‘"“ s DAL B {TETL X S
—  RBRorM (b¥YR DeBRIS (B HPERy ’ — = -2
= P Guse), Caer omies CL | BE= 0-8%ESPp
~ o —eRE~t |Re 76 Fppm
| - o YELDW BRzoN 1
9 ] QAVEY SILT, MopshATE YEUOW _ —la.
u Lo YR54) , PAMP, TRACE PLASTI0TY, TRAE - —Q sgv OV -
—  ReeT cASTE /MICRO PORER) PRES »cﬂff;_ : : — e r B
. - NE:TI SLIGHT PETRAE UM ~ LkE &b ML 55 T He e~
J 3 4 : A z21 4 BZ¥08- ) Zppae
- - 2.8 é
T{ 4 TR e i > B g,
ﬁ__.. 3 :wf-!oﬁ'ﬂ 1347 prr '
5 ] “
o 3 ]
— — lsiok
: j . | ] L4
6 o : 2 .
TleNp ! CLAYEY $1LT) MODy YELLOW SH Biman (10 IRSH , 2.0 =
J I L ) :!mt-r oui'e‘ GRAY (BYSh) , ek sTiFr ) i ] _ A
'7 — . — FoctT FEN = 8.5 TSF
; —CAYEY SILT; MoDeKATE Yeuwbidish e o o 2
W o T (YR EA) LorH LIGHT oLIVE GRAY (5)543) . g )
g = STegAKS, TRALE To MED. RASTIC, DAKF |- ¥ Ks=is0ppm
T T mssT, eol/EMT spo Ry HEblim T g0 |
o o s 37| .
.9 ] My gy | R O7SFT:
J ' _ - S =200ppm
] 10 3 ] I BH=40.0pam
— —|Run 3 PP
- —10s2y
J - -
] 11 ] -
J 12 E £.0 E .
4‘"— ; .—_.4 8.0 lémE-S P Sw Gb-vm
: 13 ’ I - — =
— CLAYEY $(LT, p1ed ., YELUWISH gaoiM (1o PR —| CREo D 82 44,77 ppas
- bk st sd y(sr.f/z.) LTRERKS, m:ria‘a/ —— PP
: —| WD, LRRTIC, D T MST, MEDHH T | m L . :
A .14 — $TIEFE, IHoMN SIRu/ D _ — >S50 27.bppi.
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Drilling ng{continued

- L ) Boring No. (&M =(5
- |Project Name_-  EGGKTA N : , Page 2 of 2
o AProject N6, ... 91-319=1 ‘ . . Date 4-]-92
ﬁ Log | o low Cora Box or '
Dapth ’ B Dascrlpﬁbn‘ B c?ars,, Count gelc.:g; Sagl:te Remarks
d ] =] .
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I - 20 —1 163458
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16 5 - X -
J' 17 1 - SAMPLE EXPANSVE
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] Je14Y, C16KT ouvE LHRY (SY52) , vaey 2FT 1o —
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qmy ua.u-r SUIVE XA Y (SYET) et oy -VE‘W J )
1T oAMGE (eMB/e), semE AILA§ ROM STA M., GIADES - —PHEZ |5 52 557 ppm
J 19 = To WaKY ecay wird smeosds. SaLUddT opak Add * | CH-. | e DU
, T} Hiahey WEATHERED SiLTsTod EsyfTh eudf amips (sY1R) Towerd
ST e oM £ - HIGHLY WEATHELED: TRACE PRRTINGS ) o _
- sp e dr very FiNe SAND . . .
A‘ 20 TJSUTeTAL, LK OUVE SRAY (SYRE) T Jruaoisk GRAY(§Y W)y o - 1136 =ToPPED DRI
' BELAN PG Addals

TV = LLPFT (rarsd)

ud DECREASING. PIT Beaad

|23 = VENTiNG: Foiinle. WORK
i’ - : — STerrAGE”
-] Fruwsip MOURNT CsMPLET 1o s -
22 ' . pus (2:55 pm BEGAN ,
J - = ‘ QEMED o eavel — ReaWNs, WITH 10-14¢
=] —_— ’ G Cuceere . " AR AERS
23 o =R [ZE2] Agar cemmnt = - __
J 3 _ =\ =23 g.o .- BHr f!qum
: Z ‘ 3 [156pm Becad WEw
2% 5 (L - ISR LR 104,
J - ﬁ%"f"& . ? L\M —
25 - - .”.p . —
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o - D\ no |15ERH -
26 I . . —
3 L 3
_ .\ gAnD -
J 27 2 taepen | ELL T | PALE -
q 42 Mo, 10 | A - -
- o7 | 7 -
J 28 3
0 o8 BT : -
3 CAP __._.-—--—-'ﬁ.'?\f@ | .
d 29 3 (st » 3
J 30 g
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Project Name Boring No.
EGGKTA QMU -1k
Pr‘ojept No. Page ) of
91~319-1 L 3
_{Ground Elgvation Location pexpiced Al -8 4 amH ~/4 oN Total Foolaga
(03(0(04’ STRAWNT DidgoNAL. LMy = S8 PAKT oF 27.0
.. Driling Type Hale Size Overbutden Footage | Badrock Footage | No. of Samples | No.Core Boxes | Depth ToWaler | Date Measured
~ : 1 4/e
Drilling Co, LAYNE I'IESTERN OF ST. LOUIS :ﬂ_’lerf:’!’ [.,l Lg% ;'D,,\ EHAM’L;DALE- Mq Hurld :
- _ , o ype o
DilingRlo:  AME-7S / SHRAMM TG0 = Titsmaelarzos/ __|PenotrationTest_ NonNE o
Date  4/(, /a2 T 4/7/2 Fleld Observer (s) TRy, (d,agi, Fhus Nieseronr
PIo Werv = oV W/ 10,4 2V LAKP : Sample
BH > Bore Hoell, BZ = BreEaTHide 2odE Blow or
Depth | 3= sampLeER Descrlption . y» eaDspacg, | Cless, | Count Hecov, Box No. * Remarks -
— GRAEL FiLL, TAR LAYER Wi deaver , Rl V [START ffpjaz ilistin
T BiTumonoks ePor ac. — sl
1] =
- - ovm -
- 6.5 -] B> 2.3 ppm
2 G0 | - Bz= o Oppm
- = Ler= OF 2
— — ﬂa v 2050
] - : ’
3 —
6 __ IR
= ST, oLwE Ay (SY3iz), MewT Te WeT; = 2;:45_27.
—  MED. PubsTil, VEBY SFT, TRACE ORGANIS — oyt
O WET Feoom s " 7.0 FEET, =
3 - F 52 T 7 ET. _ - BHvl.qﬁ.,n(e‘arr:uas
-— ' CL— - B2z, 0 .
P ™ - :
6 oL =
. 3.2 :;
— 5'0 :
7 - - - —
T1CLAY, MoDepATE JertowrsH Browd (10YR%Y) T
= WITH Yelowish éeay (SY74), PAMPTO | . -
8 J DRy, Teace PrasTILITY CL H Lot ss stoppm
= 3 ,
9 .. . . ) L . :&4 z byt BH-..-A.I-O-%'”’&
sy 5 SILTY, MoDERATE. YeliowisH — 123
10 0 BrRowN (oYRSa) WiTH some feuaasy Z
T GRAY (5Y712) , DAMP To DRY, TRAE - sum b
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— ha _ —
11 3 EYE § Reoror Budzso CASTS AL so |
T 0| =
12 -
13 2 =
14 -
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Drilling Log, continued
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L Project Name _  EGGKTA _ L . Page 2 of 2
.+ |Project No, 91-319~1 . o | pate 4[(, faz. ...
H. Log Blow Cora Box or _
Dapth Description A L C?arss Count Eafg: Sa&ng) fe Remarks
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Y| 16 50 | o
17 3 — evm
- - T % 513 pom
. - | ey
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- | e -
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25 = - S 20-30ppm
26 ] -
b I ) o S.0 —
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28 - -
] -
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Dril!ing Lpg, continue_d :
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Project Name EGGKTA Page 3 of B
Project No. 91-319-1 . ‘ _ iDate. 4JL[92
.. : Log Blow | (C8 Sox or s
Dopth _ Desoription Class | Count | tom| | Nor _ Remarks
39 —| SAND, FNE -VeRT FINE GRAINED; VEkT Wer Ty O pun, oppn
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T TeAte SLICKER=IPES, TRALE BEDPDING., = WATER AT 3242
33— (MeAThERED SRALE) ), G RADEZ TO CL — Bzz0.0ppm
—| SHALE AT 34.3 FT. -]
] : AL EPISID S ] + DT 6.Oppm
34 : . - .
3 , I g Bh e e (ReT)
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352 WITH GeAvisH ReD (1VR4[2) AdD _ -
—|  DABKL YerowisH oRANGE (1DYR ) sRaiS) \o — oVim o
16 SLUKENS(DES ) HALD — BL=O.O0pp
- ' se | T Sz 0.0ppne (POTIRE
— E‘; = : !‘-’Th'ﬂﬂl;
37 ~ 7]
- 2
38 —
4 ’ _ =z 0.0 ppw Gilod) |
39 R I A Sl e (vt - Bi= (ppm (ME RETD
— D= .0 {AGE] . .
_ A ??Z .u.f; g?ﬂ?e’f)) = BELAN PruLIlG 414 (7DD
40 — ) TLUSH MAOUNT.  dzmon — AUerZS  4:101 START
—_ i : tﬁﬂ; P - . 4120 PN 1ai
- ‘ ' ) — BebAN pRiLLIG, wiTH
— = 6 {tv) Ausrrs
41 = _ - 4: 36 START
- " ] 458 AMISK ~
= l;;;é Al Bres ~ oMy 5 1477 ppin
w2z A - Rause 40 o |G e denT
E ] 4/7/‘?& /165 pm
43 — WATEZ LeVEL= 4B Er
3 : - ReE
— — 2L 0FT 3 s :
] % z o - ZBUE. - BoEID6. TARED TP
44 ’ L 246 FT - - 3%.47 1. :
m gt Al = I i = E/‘f.'jf;;f,m‘“‘ Wele
45 4’&5@- =] 3 B - Compiered webr .
Z e T b — 3444 — T Bizopm
46 — ZYs BULE -
] | PrlieTé —
Sl T miae =
= 3K ap #9767 - -
s o Y =
E i . WEEHEH f3 PBATTTMOF JELL: q
|48 P70, Wi o iy L. 708 4
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Project No. Page ©oof
91-319-1 L ! 4
Ground Elevation Location JPPRaX, [,S¢T W oF S3-9! & FT Mi/  |TotaiFootage
é’ 4&.52’ OF DPEGREASER. Ael TOOL ) =0, 4
Driling Type Hole Size Overburden Fostsge | Bedrock Footage | No, of Samples | No, Core Boxes | Depth ToWater | Date Measurad
Hsh/faue | s0-sch | &48 286 7 L/ SeE REMARKS -
DrilingCo. LAYNE WESTERN OF ST. LOUIS Orller (8) pfiptis Thezsam “Pars Madyzid
: . Type of ’
Driing Rlg. C/HE- 75 / SHEAMM  TZé0 Pgnetraﬂon Test AGME
e 4/ /72 T 4/5/92 FlaldObserver(8) ey (L g Mue Mysezrinte.
PiDs oV Wi (0.6 o\ LAMWFP ‘ Sample} .
Bl ~ BoREHoLE; BZz BREATHWG 20dE” Blow or
Dapth |s=>simupiLeg . Descriplion = eaTSpace Clags, Count Racov, . {Box No. Remarks
—[ede ; :
—| eeAcaeTe Pavemant | - e, f‘:ﬁlﬁ;‘ éj? 5*3 Y1/oz]
7] GRAVEL,SAND, CLAY FILL| KeT, SavedT ¥ Duih 8136
13 over gt |- Bzeoopm
- . — 222 (H=1453ppm Lervo%
— G;G -] szzo-.s%
2 4 = 132387
— S ﬁ — OV~ 2,45, pu.
- : . ] BZ= 0.
3 ] CLAYEY SILTy ollvE GRAY (BY 8{z), MoiST, 4 — %’f\-, g.gf:_r:‘s"“
—  SopT, SoWVENT oDee; okeMics (RooTs, — CPeak. L 3ppen
T Favi 2.8 T 3.8 FT; 6RASS, LEAVES, { WooP 7
40 Fam3sm ¢#FT), APURTIORTRAE 1y o Ascizdlpm
- PLASTIENTY beentl| .
- ml;‘ ]
] Lo ] dedw Bo.Apps .
> — —{Rud Z | BH= Thgpem (ReT.)
—] — a5z - .
6 ‘ =
: - > A e - - L : L d 53'. .
T SI1TY CLAY, MIDEZATE YELLOW KW bth~ 20, b ,,{’ 2."" -
7 7 ve 5.0 —] v £'58
= BeacA (1o YREL) sTReAKED LidT SUVE - Bl 135 g (26T)
—  GRAY (Y 5/2), DRY To PAMP, TRACE™ PLAS =] B2= O.bppi
=1 MEDWMM 5 sTIFF - wte 0%
8 - : - 8, = 205%
= Ml =
- —
10 - L5z Adpe™
- —ml 3
- —1a, sym 9 7
_ o) 78 B> 5.0 ppm (OuTTIOK
11 a : “Bz_: 0.0 pp™
- 5.0 | Tiwey T5° 7'zgmm
12 . 5.0 — B “’pf/.anl :f!’l
—~ CLAYEY SILT, OLIWVE GRAY (5Y*h), DAMP T® = Bz: 04 )
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] th = L
13 SoF T 0 MEDIM. ) SOLVEMT opoR ML "5"5'3"'5"7"4”*'
14~ - -
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Drilling Log, continued -

e Boring No. 4 MUK/ ~|7
Project Name ~  EGGKTA Page 2 of
Project No. 91-319-1 . | Date 4/7_/7,2_ .
Log Blow Core Boxory .
Dopth | - . Description ; Class | Count | ' Coss e Remarks
| Cutyey suTfonry cear, Vevwins¥ 6oy (5Ye) -
—|  sTeeAred PARE Veuswish sRAGE (o VROl - i N
157  sTIFF, PaMP; Tane TasTIC, Rodl™ (ASTS) — mm; 5=53.8 0
] SHVENT opop 1N FAET = 9:24 9.6 p
-— . — =523
125
16 - b o1 -0.5 (i)
: : - 11_50.0??‘”
17 Me Lo | 3
E —5-:;- E .|L-5&7.‘$P?M
18 T -
19 3 =
3 i - ovmhig
1= T 7 ) 179,38 BZ= O.Qﬁwu
Y, STy, Yarowisd araY (8Y ) Wit _ -
91 = DARE Yeumorod oRARGE (10 Ye6lo), VeRY STIFF, | - oYM 9136
T PAMP, Teas PASTIC) TRON sTAINED L - 211: 20.7 Cevrnsd,
- . - 2= - 0.0 ppua
-1 L 6.0 - LeL= o%%
-1 e — . — 022 20.%
22 3 5liremo AE, fshiy WenT BaeeD, Dak YeusssH Bo | TR d e
Tl oRANGE (10 YRéfe) ALAYEY, somE kY FINE B ) PR L
y3 O PWD> TRAS TeETHGS A = F12:8
. -
26 - . .. : . -
| BT HToNE; DARK YELIOWSH oRANGE (10YR 6k) - SYR-QIBBAM.
= Wl FIAE sAAD)y TremillT PARTIHGES, do T Bhne.B KD
25 i WeL REMCTIow)s TRAE MIA , MASSIVE Tlgit4 1y, B 0.5 pens
— W PART, WEAK Te MePIUM ; HARDER. 4T —|Rdo Wlppm o 1681y
o Zy T 3L ET - ' T T30 2p0m aMEeS
26 ] -
- p ovmM Fidq
— — Bz M5 (curmpks)
- s0 |
- o — SAMPLEL. 1o
28 ] Wet
—] —
29 j -+ 5-'299"{-.
: :] R Hs Ipspfl-l.
- —JeRE e | g 04 DY IS ARG
30 S R e AR TR S
< j b”‘)- Bz 6-5??’“-
31 -+ :
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Boring No.  GM I (7
Project Name  EGQGKTA _|Page 3 _of 4
Project No.  91-319-1 B vate 2/7/62 /4/b oz
) ] Log Hlow Core Box or ” T
Dapth Description C?;sA "Count 23{:; Sa;lnop.la Remarks
- - oVM = 16311
- =] g‘f doppm
— ] I. L)
325 - - c;c\z‘ai;.:b AM BiewrT
— R i — ADoxT (. Hpp
- , . ———gg — AUGERS GRWPIG 3T
33 _ SAND ) VELY FuC) 31TV, CIk 77, LAAYISH ORANRE (v YA 7i) * T 32 FT.
] Wenmeked. AL Lz 35 s
| AL ST (AAET ARY. YeUBAT SRR (s WG], DS 7] letf2 "‘5'.":,;? ?waﬁlmuﬂh
34 T\ GAY W SHAE GERYEL) PARW VEIDR R GRANBE (s YE4K) - SAMPLEZ (5 WET
1l PueTis . o -
“ASWALE, DAZE Veruwish oZANGE (o YR &s), HAED, —
— wﬁ&?ngme,mm STAINED) KenrheRed 4T - 52 133.5pp =
357 TP 1 siaury WERTRERED AT 35.% FT; DRY GG ovmioize
— T2 wamp g B # = 7. Zppn (RET)
36 _:_ | E 4 5= |z.; per
' - —— 1 _&v¥m joisp
1SANDY SIWTaTo AE, DARK  VELLOWIS W o PARGL - Bl = BS ppe
— €16 YRefs) wrmn’ PALE obwE (00 Y82), ST — BZw 2.3 ppmn
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o (5”?474;), JEDintin 7o CoARSE GRAN )
49 — 497
50 ] L . | SRS 50— L oym 1231 PA
_-_' SHYLEy, Ma»e:éﬂrﬂ’/@z'ws# BELA . 504i fricked ] B2 &0 .OPpr~
o (/p,etﬂ’é)/)fﬂmﬁ'ﬁ Wﬂ RopEEL rE '. —f - 55..1 BH= 2.0 ppr
51 O stie #ERINN (5 VU ), Nod Adsric. X 31 at 85 FT.
-  HRIELING FRAC U eS — S rAned BLack |- ;Z* ] ‘ .
— 73 Geayss o Bedek ?//’A/a),.sugf/r — Do smoo rzzm
= € RALE PARTIANGS , CLAYEY AT Tor. 52— : ” SPeol /- &
52 — paLE TART Z [ 52'..;. & SO Fr re 50.25F,
. - s-.;-:?u__v' Forz_c\pwcg}.;\
53 — 53 2:24 M 5 TlaceD
7 — 50 FT oF TiPE .
a - (rRemeE) 1N TR
54 — 54:] NS DE AULGELS,
- = 2:33 7K BEAN T
55 55 RemoyE AUGERS FREM
- —_ Boria..
- 56 410371 CoMPerep
56 — — FULLNG AULERS
= - 24 BALS NEAT
57 3 577 CEMENT TUACERP .
- ~ N BiG
58 58] SITE WS CLEANED
. - OF CUTTINGS —
- - FacgD 1N ZToRMS
59 b
60 60— i
61 61—
62 62
63 632
64 | 64:;
— —
65 657
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) GROUND SURFACE
FLUSH-MOUNT PROTECTIVE COVER _ - ELEVATION 636.77 FT.

LOCKING WATERHGHT CAP—\ SURFACE TOP OF CASING

lLEVAﬂON 83651 FT.

03 FT.d 1
4 2.7 FT. COI}CRETE CAP
17.3 FT. 11.3 FT. BENTONITE GROUT
4—INCH ¢
SCH. 40 j
PVC CASING
1.9 FT. BENTONITE PELLETS
(HYDRATED)
f
v .....
a i
49 FT. s
NO. 10 e
4—INCH ¢ 7.1 FT. SILICA SAND
PVC WELL o WELL PACK
SCREEN WITH o
0.010-INCH SO e
OPENINGS oy
0.5 FT. PVC BOTTOM CAP. . 18 FT. HYDRATED

BENTONITE

—PELLET PLUG

BOTTOM OF WELL:
23.0 FT. BELOW GRADE

DATE INSTALLED: MARCH 30, 1992

MONITORING WELL
CONSTRUCTION DIAGRAM
FOR GMW-14

NOT TO SCALE
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B

GROUND SURFACE
ELEVATION _642.68 FT. §

TOP OF CASING

FLUSH-=MOUNT PROTECTIVE COVER

— - GROUND 1
LOCKING WATERTIGHT CAP o CEAE ELEVATION 842.31 FT.
T I b — P
AR B 4 N [ 1.0 FT. CONCRETE CAP
L 1.0 FT. NEAT CEMENT
- S5 B | F
14.0 ET. | N 9.0 FT. BENTONITE GROUT |
4-INCH ¢
SCH. 40 \
PVC CASING
[mpn} 0o
08 P00 90 FT. BENTONITE PELLETS F
0g af= (HYDRATED)
oo oo
0 sfal ]
. P }
y S8 T
a RRR el ROOR
g8 e
4.9 FT. :'?f3:1:3:f§f:::_:
NO. 10 _,__:_,___ .....
4—INGH o i .
SCREEN WITH S el :
0.010~INCH =
OPENINGS =
0.5 FT. PVC BOTTOM GAP. "
BOTTOM OF WELL:
19.8 FT. BELOW GRADE - DATE INSTALLED: APRIL 1, 1992
S =1 MONITORING WELL
NAMNAN . Ioc. | CONSTRUCTION DIAGRAM
'] NOT TO SCALE FOR GMW—15




FLUSH-MOUNT PROTECTIVE COVER '

LOCKING WATERTIGHT CAPX

-
0.3 FL}

28.8 FT.
4-INCH ¢
SCH. 40
PVC CASING

:

GROUND

T

4.9 FT,
NO. 10
4—INCH ¢
PVC WELL
SCREEN WITH
0.010-INCH
OPENINGS

0.5 FT. PVC BOTTOM CAP

o

SURFACEA‘

GROUND SURFACE
ELEVATION 636,64 FT.

TOP OF CASING
ELEVATION _836.51 FT.

1.5 FT. CONCRETE CAP

1.0 FT. NEAT CEMENT

|

23.5 FT. BENTONITE GROUT

|

P

2.5 FT. BENTONITE PELLETS
(HYDRATED)

;?f;;;:;g |

o WELL

6.0 FT. SILICA SAND

FACK

BOTTOM OF WELL:
34.5 FT. BELOW GRADE

NOT TO SCALE

|

I 4.7 FT. HYDRATED
BENTONITE

__PELLETS PLUG

DATE INS

TALLED: APRIL 7, 1992

[MeDonn et |

BIOHETES ~ (EDOOSTS - SOOVISTS « 3% BROKT ORI

MONITORING WELL

_nc. CONSTRUCTION DIAGRAM

FOR GMW—16
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FLUSH-MOUNT PROTECTIVE COVER
LOCKING WATERTIGHT CAP _\\\

38.4 FT.

4—-INCH ¢
SCH. 40
PVC CASING

et —

10.0 £T,
NO. 10
4--INCH ¢
PVC WELL
SCREEN WITH
0.010-INCH
OPENINGS

0.5 FT. PVC BOTTOM CAP

BOTTOM OF WELL:
49.2 FT. BELOW GRADE

NOT 10 SCALE

NRRNNnRRnnnmn

GROUND SURFACE
ELEVATION _646.58 FT.

TOP OF CASING

~\\ gsgg&g& _ ELEVATION 646,29 FT.

V o 4 A—!\
; ! | 2.2 FT. CONCRETE CAP
H EL 10.0 FT. NEAT CEMENT

20.0 FT. BENTONITE GROUT

|

'35 FT. BENTONITE PELLETS
(HYDRATED)

§

4

13.5 FT. SILICA SAND
WELL PACK

-

DATE INSTALLED: APRIL 8, 1992

CBurny

o & T

S ~ EDOSTS - SENTSTS - 0% BACEEDAED

MONITORING WELL

.| CONSTRUCTION DIAGRAM

FOR GMW—17
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FLUSH-MOUNT PROTECTIVE COVER ‘\

GROUND SURFACE
FLEVATION _646.52 FT.

LOCKING WATERTIGHT CAP-— N TOP OF CASING
AR \ ELEVATION _846.17 FT.
. AN, W, W
03Fy — s ] ]
= e 1" 2.0 FT. CONCRETE CAP

22.7 FT. 10.0 FT. BENTONITE GROUT

4~INCH ¢

SCH. 40

PYC CASING

|

7.0 FT. BENTONITE PELLETS
(HYDRATED)
1

PRSI, J—

10.0 FT.
NO. 20
4--INCH ¢
PVC WELL
SCREEN WIHTH
0.020-INCH
OPENINGS

TR

19.5 FT. SILICA SAND
WELL PACK

0.5 FT. PVC BOTTOM CAP

BOTTOM OF WELL:
33.5 FT. BELOW GRADE—/

2.0 FT. CAVE-IN

DATE INSTALLED: APRIL 10, 1992

NOT TO SCALE

i Domcl BTN

BREST - O3S - SEVIST - R BILOER- (R

i MONITORING WELL
CONSTRUCTION DIAGRAM

FOR GMW-18



http:LOCKI~.JG

APPENDIX E

FIELD PHOTOIONIZATION DETECTOR
2 R READINGS SUMMARY




OVM READING FOR
BORING SB -1
(READINGS IN PPM) '

Borehole ] Hoadspace

I

& 8

g __

2 BE. 2 E_ 2 __ B




E ¥ v T

e
e g

B B B EHE. 0. E__ EBE_

OVM READING FOR
BORING SB -2
(READINGS IN PPM)

Headspace

]

e 4 mmAs Lo cabbalel AeAd




OVM READING FOR
BORING SB - 3 |
(READINGS IN PPM)

Borehole _ Sampler

S el
2|
gl
48

20'-24'




B

B

OVM READING FOR
- BORING SB - 4
(READINGS IN PPM)

| Sampler

0.010 1.2

e

A

40

i
to 100

Headspace

ok

i bt &9 Adeb A0nd hlaaakiaiah.d wii




OVM READING FOR
| BORING SB -6
(READINGS IN PPM)

R

S
1.0103.0
8,010 18.7

A

“20'-25"

- B W

BR. B BE. B 82 B = =B B




: OVM READING FOR
| BORING GMW - 14
(READINGS IN PPM)

Headspace

12-124'

o
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OVM READING FOR
BORING GMW - 15
(READINGS IN PPM)

12'-12.5’
13'-13.9'
13.3'-14'

a2

Borehols

o &5

0.8102.5
0.8to 1.2

18 7.2 205.6
18.4'~18.8' 557 NA
0'-19.9' 119 NA

o ek ARAS LT mebsal e 4R Ll
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OVM READING FOR
BORING GMW - 16
(READINGS IN PPM) '

29.6'-29.8'

Sampler

s
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OVM READING FOR
BORING GMW -17
(READINGS IN PPM)

0'-0.5
0.8'-1.2

10’
11.4'-11.6'
12.8'-13.2°

29.8'-30'
30"-32'
32.6'-33.4'

1
R

0

39,6'-39.8'
; Y.

42.4'-50'

43.8'-48"

Borghole

5.0

0.1100.5

Sampler

__!_I-Ieadsp‘ace‘

71.4

... 00to1.0 .

1453
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APPENDIX F

PUMP TEST RESULTS SUMMARY

Pump test data obtained during the RI wére analyzed using several log-log
construction techniques to estimate hydraulic conductivities of the geologic
materials beneath the property. Hydraulic conductivities calculated for this
site are presented in Table 1, The mathematical techniques and pump test setups
are described in more detail in this table. The hydraulic conductivity analyses
were performed by analyzing drawdown versus time data obtained from the
observation wells: Pump test curves pgenerated from the raw site data are
presented at the end of thils appendix.

The geologic conditions at the site for each pump tést are presented below:
e For Analysis No. 1, the geologic conditions consist of the following:

1. GMW-14 (pumping well) has a total depth of 25 feet, and the
bottom of the screen is 23 feet below the ground surface,
The screen is five feet in length. The lower two feet of the
screen is located in a siltstone layer, and the upper three
feet of the screén is located in a clay layer,

2. OW-2 (observation well) has a total depth of 14.5 feet, and
the bottom of the screen is placed 14,5 feet below the ground
surface., The screen is ten feet in length and is located in
a clay layer.

¢ For Analysis No. 2, the geologlc conditions consist of the following:

‘1., Refer to Analysis No, 1 for a description of geologic
conditions of pumping well GMW-14.

2. OW-1 (observation well) has a total depth of 14 feet, and the
bottom of the screen is placed 14 feet below the ground
surface, The screen is ten feet in length and is located in
a clay layer. '

¢ For Analysis No, 3, the geologic conditions consist of the following:

1. Refer to Analysis No. 1 for a description of the geologic
conditions of pumping well GMW-14 and observation well

ov-2,
¢ For Analysis No, 4, the geologic conditions consist of the following:

1. GMW-16 (pumping well) has a total depth of 39 feet, and the
bottom of the screen is 34,5 .feet below the ground surface.
The screen is five feet in length. The lower 2.5 feet of the
screen is located in a clay layer, and the upper 2.5 feet of
the screen is located in a siltstone layer. Above the layer
of siltstone, there is a layer of clay and shale.
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2. Refer to Analysis No. 1 for a description of the geologic
conditions of observation well GMW-14.

For Analysis No. 5, the geologic conditions consist of the follo'wi‘ng:

1. GMW-18 (pumping well) has a total depth of 33.5 feet, and the
bottom of the screen is 33 feet below the ground surface.
The screen is 20 feet in length and is located in a highly
weathered siltstone,

2. GCMW-5 (observation Well) has a total depth of 17.5 feet, and
the bottom of the screen is 17.5 feet below the ground
surface. The screen is 15 feet in length and is located in
a clay layer,

The pump test performed at GMW-17 resulted in no observable drawdown
in adjacent Monitoring Wells GMW-18 and GMW-5. As a result, a
drawdown curve for these adjacent wells could not be prepared. Water
level data obtained from this pump test is contained in this
appendix. GMW-17 is screened within a siltstone and sandstone layer
encountered at a depth of 36 feet. GMW-18 is screened within the
upper siltstone layer which is separated from the sandstone layer by
a three foot thick shale layer,

GMW-5 is screend totally within the loess soils.




B

| S I | | |

Bow o B B B E. B B E_ i B E_ H_

Table 1

PUMP TEST RESULTS
EGGKTA SITE
ST. LOUIS, MISSOURI

Analysis Pumping Observation
No. _Well _Well Hydraulic Conductivity (em/sec Material
1 GMW-14 ow-2 2.4 x 107° Siltstone
2 GMW-14 ou-1 6.9 x 107 Siltstone
3 GMW-14 ow-2 1.2 x 107 Siltstone
4 GMW-16 CMW-14 21,7 x 1073 Siltstone
5 GMW-18 GMU-5 °3.9 x 1074 ' Siltstone

The above hydraulic

methods:

conductivities were calculated by the following noted

‘A log-log construction technique developed by Walton.

Leaky artisan, fully penetrating, with water released from
storage in aquitard, constant-discharge, time-drawdown
curves were veferenced. Reference: Groundwater Resource
Evaluation, Walton, 1970

A log-log construction technique developed by Walton.
Leaky artisan, fully penetrating, without water released
from storage in aquitard, constant-discharge, time-
drawdown type curves were referenced, Refeérence:

Groundwater Resource Evaluation, Waltonm, 1970

A log-log construction technique developed by Boulton.
Water table, fully penetrating, constant-discharge, time-
drawdown type curves were referenced. Reference:
Groundwatér Resource Evaluation, Walton, 1970




RESPONSE OF OW-2
DURING PUMP TEST NO. 1 OF GMW—14
"~ EGGKTA = APRIL 1, 1982 |
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TECHNiCAL SEHVICES
GEOTECHNICAL DEPARTMENT

Pumping Test of Well No, Gatw-1  (Fisst Test)

Project Name E 6-6- KY A Page ). of B
Project No, A\ - 3\4 -\ ... | Date 'Y /1/4-1
_ . Cantractor o Field Observer P» N‘\ebel‘_qq“
.Dlscharge Measurenlt_eﬂt Methad %uc I,A.g*- Gud G‘EE\&M‘*& Q = 4e  REMARKS opm
Well Test Data
‘ Well No, MW - 14
Elevation 636.5" r= ;@' . . Reference Point _. T.0.C A
Drawdown Measurement Method Natey Level ;Iﬁ‘tc:{lof Shakic Weoler Leve ' e @-?D'
) Minutes Pump | Depth (.(_'e,g{-)
Date Time On Off . To Water .. Drawdawn Remarks
4 /1[92 (1194 g, | = 12 God0 O
[ 12200 apon 0 NAD, O
\ 120 pem. | 7-3?- } .27—
e . g.54 2.4Y
12163 3 N 3,06 0.%4 q ppn
Lo ancew | H .00 4. 90
| 12204 5 _12.04 5%
|| ¢ 13,04 (44 | ‘
1l 7 1401 74% 0:76 4pm
(22 0% 3 1444 AR
j2.0q . 1.4 )5.9% 441
J2o 0 . iy . %0 o0
YA ! 1.2 het .|
N 8.60 12.50 0-90. 4 pm
N 14.50 | 13.4p -
1244 Y 20,10 .o
AT )& 2090 14:70
12210 16 | 2.4 | 1539 040 apm
it | [ D [ =2z 1540 [ <7op pump (Weht Dey)
qwdts | . 1.5 2. 30 15,20
i 0 0698 14-59%
PRI . .S | .teNq 14-34 v
AL 7 . 209 - 120
12148 | .9 2044 14-04
e | 3 _20.00 . 1340
¢ iaes! |36 1497 13-77
qhler {122l I 1.4.72 1362
072478 Burn & MDonnell Form T5-GT-1-1
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TECHNICAL SERVICES "’

GEOTECHNICAL DEPARTMENT

Pumping Test of Well No, G/MW-14

(Fust T_(st |

. Project Name

EG&kTA

_Page 2 ot 3

- Project No.

q)-314-\ .

Date L]/}}Qi

Contractor

.Fie[d Observer - Ae b!ﬂ{q ' l

_Dischérge Measure,;ntfir]t Method %U (_l,(,g-‘r «MJ ) S.Lmo Wi {‘CQ

1 Q= ere pEMANKS gpm

Elevation 5%&:-5“ F= Ll

/2

Woell Test Data

Well No. &AW -1Y

Raference

Point -‘T‘ 0. (- d

Drawdown Measurement Method _ W eter L ‘?Ue’{ Imy?cfa\(df c?"th. Weter L N:’[ : fap!

. . Minutés Pump _ Depth (Céf’fh
. Date_ | = Time On |  Off To Water Drawdown __Remarks
4 g 12224 4.5 | 900 12.50
[ 5 pq a4 | 137 |
[ Inne 55 | 14.33 13.23
R ‘ 1910 1310 |
\ liazs 165 | 1909 .45
\ ey 7 | ka3 | g
1 g 4 4. 0% 12.6%
112G S 19:4lp 12:30
A YR - 1o 4. 25 1248
| 12228 N 1o | 144
Y Iz i1.7% . .6%
L 12°.%¢ 13 1257 Jhy
[ s Ly 17-3q 110
R 14 7. 06 104, -
BERSE Iy )6.43 10~ 73
\ ey {1 6.0 10-50
\ lgans K B39 | 10.2%
L | 2436 19 10414 100%
| 1ean w0 | s 140
[T 2 15.76 946
T 2%, 1530 LU
[t 25 14.44 .44
J2.29¢ 27 | w6l 4.5
1L 4l 29 i4.24 AL
iz 4% X - 13-9b - 7.9b
Y 11350 33 136y 2.5 Y '
MAa 125594 24 1291 32
072478 " Buins & peDonnell Form TS-GT-1-1.




. TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT"

Pumping Test of Well No. Emw-Y (Fir#’ Test)

__ProjectName  E & & KTA S — Page 3 of 3
_ProjectNo. 4] ~ 73"]1]:‘ ' . Date .H/j_lfll '

Field Observer P; Nie beiuq”

Contractor
Discharge Measuremgnt Method %Uc L(f"‘ '(Ht{ %b\ua{- L\ B Q = SEC ArmALKS gpm

Well Test Data

J
Jd
J
J
J - well No. & 1MW~
J
.J
J
J

Elevation é)%b Sl’ r=. Qj Reference Point . T\O-C
Drawdown Measurement Method wﬁ\‘(r L evel IMJ:M‘['UJ _&Ldif,__\yar‘(f qu(' < 6"0‘
. Mlnutes Pump ’ ' Depth ' '
_ Date Time On | OH To Water . .Drawdown | -Remarks
498 1100 p. o 14% | . )22% 6.1%
L/ lres 4% N.70 | . 5-60
\ 1120 3 .1 {030 Y4.10
\ 1205 | 0% | 7.4, | 1.6
| |23 | [na 7. 24 |ty
3109 b8, [.%5 0-7%
B [ 310 I TR T Y
i 409 .. |24 XA 036
J o Dpha weops) o 2 b4t _ | o032
J
J .
l
wd
d
J
J —
J,/y
‘ .
w -
072478 . Bums & MDonnel! Form T3-GT-1-1
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PUMP TEST ON WELL GMW-14

_J TEST 0
J DRAWDOWN  DRAWDOWN
TIME ow-1 oW-2
(MINUTES) -_(FEET) (FEET)
0.008 0.004 0.003
aJ 0.017 0.004. 0,003
10,025 0.000 0.000
0.033 0.004 0.003
‘J' 0.042 0.004 0.003
0.050 0,004 0.003
0.058 0.004 0,003
-J 0.067 0.004 0.003
0.075- 0.004 0.003
0.083 0.000 0.003"
, 0.100 0.029 0.003
o 0.117 0.032 0.003
0.133 0.026 0.003
: 0.150 0.029 0.003
2, 0.167 0.032 0.000
ik 0.183 0.032 0,003
0.200 0.032 0.003
.J 0.217 0.032 0.003
- 0.233 0.026 0.003
0.250 0.032 0.003
0.267 0,029 0.003
uJ 0.283 0.029 0.003
0.300 0.032 0.003
‘ 0.317 0.026 0.003
] 0.333 0.032 0.003
w 0.417 0.038 0.003
0.500 0.038 0.000
) 0.583 0.041 0.000
- 0.667 0.038 0.000
0.750 0.041 0.003
, 0.833 0.038 0.003
o 0.917 0,038 0.003
1,000 0.038 0.000
, 1.083 0.041 0.000
! 1.167 0.038 0.003
i 1,250 0.041 © 0.000
1.333 0.038 0.003
! 1.417 0.041 0.003
- 1.500 0.045 0.007
B

EGGKTA SITE ~ ST. LOUIS, MISSOURI
APRIL 1,

1992
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J_ﬂ‘

A

b

DRAWDOWN
~ TIME ow-1
(MINUTES) _(FEET)

1.583 0.045
1,667 0.048
1.750 0.045
1.833 0.048
1.917 " 0.045
2,000 0.048
2,500 0.045
3,000 0.048
3.500 0,045
4.000 0.041
4,500 0.029
5.000 0.032
5,500 0.032
6.000 0.032
6.500 0.029
7.000 0.032
7.500 0.029
8.000 0.032
8.500 0.029
9,000 0.032
9,500 0,032
10.000 0.032
11.000 0.038
12,000 0.032
13,000 0,035
14,000 0.032
15,000 0.032
16.000 0.029
17.000 0.019
18.000 0.026
19,000 0.029
20,000 0.032
21,000 0.029
22.000 0.038
23,000 0.035
24,000 0.029
25,000 0.035
26,000 0.019
27.000 0.026
28.000 0.026
29,000 0.026
30.000 0.029
31,000 0.026
32,000 0.029
33,000 0.026
34,000 0.035
35.000 0.035
36.000 0.026
37.000 0.026

DRAWDOWN

ow-

2

. (FEET)

.007
,007
.010
.010
.010
010
010
.007
.007
.003
.000
.000
.003
.003
,007
.007
. 007
010
.016
,013
.019
.026
,038
047
.056 -
,066
.072
075
.085
. 091
101
.104
114
123
133
133
145
139
149
.155
161
168
177
184
.187
.193
.206
.206
212




, DRAWDOWN

. TIME OW-1

i (MINUTES) _(FEET)

38,000 0.026

39.000 0.032

\ 40,000 0.038

Lﬁ 41,000 0.029

42,000 0.035

43,000 0.038

LI 44,000 0.035

45,000 0,032

46.000 0.032

e 47.000 0.038

s 48,000 0.035

49,000 0.035

50.000 0.041

. 51,000 0.032

b 52,000 0.041

53.000 0,045

: 54,000 0.045

i 55.000 0,048

56,000 0.051

| 57.000 0.045

- 58,000 0.035

59.000 0.048

- - 60,000 0.038

iy 61.000 0,041

B%? 62,000 0.041

63.000 0.045

{ 64.000 0.045

w 65.000 0.045

66,000 0.048

, 67.000 0.048

o 68.000 0.054

69.000 0.054

70.000 0.054

; 71.000 0.057

= 72.000 0.057
-
wat
;
]
j
]
I
|

I+

|

DRAWDOWN
ow-2
(FEET)

0.215
0.231
0.238
0.241
0.247
0.257
.0.260
0.266
0,273
0.282
0.285
0.292
0.304
0.304
0.317
0.330
0.336
0.346
0.349
0.355
0.355
0.362
0,365
0.371
0.374
0.378
0.381
0.390
0.390
0.397
0.403
0.406
0.409
0.416
0.419
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RESPONSE OF OW-1
DURING PUMP TEST NO. 2 OF GMW—14
EGGKTA — APRIL 1, 1992 '
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RESPONSE OF OW-2 .
DURING PUMP TEST NO. 2 OF GMW—14
EGGKTA — APRIL 1, 1992

QG = ©.82 gpm
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TECHNICAL SERVICES
GEQOTECHNICAL DEPARTMENT

- Pumping Test of Well No. Emw-n (9ecm4 'Tes"D

_Project Name  E & & k TA

B L‘L“l__ . B

o Page |\ ofy
Project No, qi1-314-\ S ) Dateé . ‘{/ 91
~ Contractor o Field Observer ,?.;,,..Nié'bl?igll 1l
Discharge Measu_reqls_a_r_:,t_Method %u(,l(e-‘-" and 54-0’;) Wr;-icL‘, | @=s5ee REMARKS gpm
Well Test Pata .
| ' well No, G MW =14
Elevation Cﬂgéul r= ﬁ Reference Point - TO(— s
Drawdown Measurement Method '\U_c&(r LN:’( IMJEC_Q'{W' - 5;\rﬁ_l‘t<- \Uﬁ4ff' -Lﬂf?l = 642
Minutes Pump Depth ({eg.{_)
Date |  Time _On Off To Water | Drawdown . Remarks
Wil | W20 O b:H 0.
IR Y ) 7.35 0.93 .
21 T % .00 ~ 1.5%
LV Jwas | 3 R4 2.20 ‘
I I 4.6 2.7 .69 g pm
\ | 4mg 5 q.70 3.2 | |
A e 6 Jo AL 3.70 |
Wz (.7 1065 | 4.23 L.Y3 gpm .
e | % M. 47
4:29 | 1 1.6 5.2
20 | 10 121y 5. | )Y e
y. 31 Il Lkl 6.20 -
3T | L 199 1 [s6
[ lww [ 11335 [ 68 . | 1ud gpm
Tawy | 0y 2.8 | 7% "
38 1 (9 w2d .| 7.3
TN e 1464 4.1L
s n 15.0T 360 _
LS ) 1536 k. I N 7 Y 1
w34 | 11 C 150 429 ...
1 e 70 | b-00 459
LY Z{ 120 4.7 12§ 40w
gyl | 2T b, 54 0.1 g
[ L whs |23 7% 1036
L gu 24 i1.01 10.54 .
 _wud | 29 1. 20 10.7% 30 gpum
D] Wby 26 (9,40 fo. 44
072478 -, E.,"m &b i?gﬂ.ﬂﬂf Form TS-GT-1-1




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

. Pumping Test of Well No. (-D'MW "'\ (Secarw? Tes‘D
J\ __Project Name . F & & kK TA o Page (> of 4

072478 ' © Burns & MDoanell Form TS-G‘I'-I-I-

Engrasn=LIehdects =

Project No..  &l=314-1 L Date '*f/ 141,
J Contractor. ' o Field Observer V. N,gbg(wch I -
-Discharge_MeasurerEe_zEt Method %U(}L(é’"" qui "j*!‘o? w.‘-lc[/a ,_ . Q‘=' SCE REMARKS gpm
J WellTestData
Well-No. (7 MW~ 14
J Elevation _&%6 , ! r= _ . E/ Refarence Point_ T 0 C-
" Drawdown Measurement Method \Ua’ur L?\h( IMJ:CQL” . 54& ltc \Uqﬂhf L{uy( é 42
J . Mmu_tes Pump _ A Depth {.{‘e J:T
Date Time  On _Off To Water Drawdown . Remarks -
J Bfjgr vy leg L 1 17.89 ol
g . [29 274 | w3
J iy |24 0796 | N4G L VpBapm
Y 1.04 | 061 s
] N Tws 3 | %04 [ L
VLgst 37 1T %2 | nap - B
J S \ .| usy | 23 LS EEE/RT
SLNL G LA 4.0 1 1214 ) 134 pm
L uss | 24 1%.70 1 -~
J ise | 34 S N 1%.40 _1T-3% |
| L1157 | 27 . 1949 1246 100 gom
J [ (438 [ 29 1ksay . | sz | Y
Jot4s  1z9 [ | 14ey | 1259
J 2000 o, YKo SRR L W 7 126y
_ 1501 | 4l Jad0 | 1169
J 6o | Y | . 1.4 1L
1 %03 y? ; 14.1% - XX’ :
5:04 Hy- - 4920 | 11.40 1.2l g
J LG9 | 44 1 14.2% 1296 Y
B 0T I 1 P 18.39 12-43
J 501 .| 47 Cldawy o4}
.08 . ,q_ﬁ{ . Ay, | 1304 0-97 gfrm .
J %04 ua - N LS A I N [ . S
| glip s | 14.9% 1346 .
o s | 5] L XTI S i
J Y g n_ 5T | 14.6% 13,0 bl . 4pm
J "\/r"n. Silpml 53 | ERCEN S g
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Pumpmg Test of Well NO_&M_W-H _(Q?caﬂg T€$ +)

_Project Name . £ & & k TA

of {4 - -

_ Project No,

Gl1-3Vv 4=

Contractor

} Field Qbserver 7. M;ebeﬂm“

Discharge Messurement Method  Buc ket aud  Shop wedela
T

-

Q= 5¢c¢ REMARKS gpm

Elevat[on;@gé?-l ! = |

Well Test Data

Well No. ZMW~H

Reference Point__.

T.0-Cs

Drawdown Measurement Method Weker L?Ui’{ ) of @lﬂf

5'\'41'?&..\”(4?( L'{\..rg’[ = b2

Minutes Pump

_ Depth ({ee#)

Date . . Time On | Off To Water Drawdown
Qi | S Y g | S Y _14.74 13.3¢
[ . ) 519 pn.]59 19.%3 1y

711G 56 14.9% 3.4 o
R N, 51 19.92 | 1350 094 _Gpm
\ lguy (8% 14.94 353 -

\ [ 4ia |59 2000 .59
\lsw oo 2003 __13.¢f

&2 el | 20.0( 1364 -

82 | 6T 20.(0 13.65

§1% | 63 _20.1% B0 -

G2y | by 1045 | 13.73 0%l _ppm
11525 [ ¢ 0.7 | 137% 7
1 1526 |66 20 -0 3%
| v | 67 20.27__ | 1%2%0

[ 1528 | 6% 20:% | ]S ‘ .
$:24 | 64 _ 2026 1354 0-49 spm

530 70 .. 20.27 13.45 L

536 | 5 20.30 13.94 :

L 8 | b | 2037 13- 46 0- 25 gom
1549 | 80 _20.43 [H.0] '

£ 44 45 20 -4 L 14e07?

5450 1 40 0.0 _14.0% -

%154 a5 | 2o-HY 14,07,

"00 gt | 100 1 20.d] B4
1ol pws 105 w40 ] 13.99

v | 610 1in 20 3% 13.90 _
Y/ilar | 6i5pe | 1S 0-36 12 -9y
072478 l A -Bf"m‘& H<Donnell Form T5-GT:1-1
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TECHNICAL SERVICES
GEQTECHNICAL DEPARTMENT

Pumping Test of Well No._EMW~H  (Second Tes ¥

_Project Name” F & &k TA

Page L{

of Y

Project No.

4123141

Date "f/_!/‘il

Contractor

Field Observer

V. Miebergall .

Discharge Measurement Method P;U(, ke-‘- and 54.‘,9 lue..-lc (,‘
i ki B b

-

Q= 4eg KEMARKS. gpm

Elevation G%G‘J ,' | r=

]

Well Test Data

Weil No, 2 MW ~ 11

Reference Point,

T.0.C.

5";4']-?(; Water L'fw’-[“: 642

Drawdown Measurement Method -'\Uq}tr Leug( T J il cﬂ[(’f -

Minutes Pump

) ,!f!ep‘tﬁ"({(ao -

Date Time _ On | Off To Water Drawdown Fl_ernaék§
a1 6520p.m | 120 0.3y 13.49% 043 gpm

[ lens. 128 20.%3 ] 1341 7

k 6230 130 .21 ~13. 490
¥ 634 139 2054 13 40 0-70 4prm
ulifar letqo M0 2032 13.90 | <op Tem

072478

E;.uns & M*'Donnel!

terie Ardhvleeta=Conmstent

Form TS-CGT.1-1
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TECHNICAL SERVICES
GEQTECHNICAL DEPARTMENT

Pumping Test of Well No, &AW-)4  (Second Test)

L-‘ Project Name [, G‘G-LY_TA_ : . —= Foge t ]
P Project No.' ‘ilﬁl‘i ~{ T - Date . q7’ }qz
L _Contractor N . | Field Observer P /Ur't’béﬁi't? i

" | Discharge Measurement Method  Bocleet aid Slopuidel. _ 13- GE'E Gosseany 9P
L ﬁ o

Well Test Data

t _ , ) Wel No. EAW-F |
- Elevation 63643 ‘---.r= ”9-“" . Reference Point T'O‘C' i
: Drawdown Measurement Method W aker Level Taheolo Glhie = 5490
- Minutes Pump " Depth L
Date Time On . Off |  To Water Drawdown L Remarks
w4/ w2wem | O 1 5490 [ 0
’» 415 T 590 . 0 __ 163 gpen
= Wil . P 54D 0 L% G
it | 9 g9 . 0 174 g g
J i S .l 590 | 0 103 apyin .
4538 | 3% 5. 90 . 0 YN
N 500 pm | 40 £.9) | Oof T |
s 506 % ..l s5.97 0-ov .A\.sz'z.g,va
| 1541 57 |. 5.4 Dot | o039 g i
= 1 $.26 64 $.99 . | 004 0%\ gppm.
. S0 |70 .9 . | 004 " | 0-94 5l
- 535 |7¢ 545 | Dog 7
Siup 140 -2 (A P06 0 -4 4 pn,
,_J‘ 5155 .. 196 5:4% 1.0.-0% 1 0.7 aﬁ{;\
b0z )DL $. 9% 0.0% /!
J | 620pm (120 |00 Q.0 04399
30 150 o | 0T 0-70 4ot
"
o
|

o 072478 Burns & MCDonnell Form TS:GT-1+4
. Engirvten-Architect s - Conud il S




TEST 1

TIME
(MINUTES)
.000
.008
.017
.025
,033
042
.050

.067
075
.083
.100
117
.133
.150
167
.183
.200
217
.233
250
\267
.283
. 300
317
.333
417
.500
.583
.667
.750
,833
\917
.000
.083
167,
.250
.333
417

o,
x5

.058 -

PUMP TEST ON WELL_GMﬂfl4
EGGKTA SITE - ST. LOUIS, MISSOURI .-
APRIL 1, 1992

DRAWDOWN  DRAWDOWN

ou-1 ow-2

(FEET) _ (FEET).
7 0.037 0.006
0.003 0.009
0.000 0.009
0.000 0.009
0.000 0.009
0.000 0.009
0.003 0.009
0.000 0.009
0:000 0.009
0.600 0.009
0.000 0.009
0.028 0.009
0.028  0.009
0.028 0.009
0.028 0.009
0.028 0.009
0.028 10.012

0.028 0.009
0.028 0.009
0.025 0.009
0.028 0.009
0.028 0.009
0.025 0.009
0.025 0.009
0.028 0.009
0.028 - 0.009
0.034 0.006
0.028 0.006
0.031 0.006
0.034 0.009
©0.037 0.009
0.034 0.006
0.031 0.006
0.034 0.006
0.034 0.006
0.037 0.006
0.031 0.003
0.031 0.003
10.037 0.006




—

i ’l[_ -

E F_

B

W §E__ B_

BE__ 8 _ ®E_ &E. E®_ E__E_ g _ B __

_ DRAWDOWN DRAWDOWN
TIME oW-1 ow-2
(MINUTES). _ (FEET) (FEET)..
1.500 0.034 0,006
1.583 0.028 0.003
1.667 0.034 ~ 0.006
1.750 0.031 0.006
1.833 0.031 0.003
1,917 0,031 0.003
2.000 0.031 0.006
2.500 0.031 0.003
3,000 0.028 0.003
3.500 0.034 0.003
4,000 0.028 0.003
4.500 0.034 0.000
5.000 0.031 0.000
5.500 0.031 0.003
6.000 0.031 0.003
6.500 0.034 0.003
7.000 0.028 0.003

7.500 0.031 0.003
8.000 0.031 0.003
8.500 0.031 0.000
9,000 0,028 0.006
9.500 0.034 0.006
10.000 0.025 0.006
11,000 0.028 0.012
12.000 0.025 0.015
13.000 0.028 0.015
14.000 0.022 0.025
15.000 0.031 0.028
16.000 0.028 0.035
17.000 0.025 0.044
18.000 0.022 0.047
19.000 0.025 0.057
20.000 0.022 - 0.066
21,000 0.025 0.073
22.000 0.022 0.082
23,000 0.025 0.089
24,000 0.025 0.095
25.000 0.028 0.101
26.000 0.022 0.108
27.000 0.025 0.114
28,000 0.025 0.120
29.000 0.022 0.127
30,000 0.028 0.133
31.000 0.028 0,136
32.000 0.022 0.143
33,000 0.022 0.149
34,000 0.022 0.152
35.000 0.022 0,159
36.000 0.022 0.165




Rt

el . DRAWDOWN DRAWDOWN

o TIME oW-1 ow-2

v’ (MINUTES) _ (FEET) _ (FEET)

o 37,000 0,022 0.168

18.000 - 0.025 0.178

39,000 0.025 0.184

40,000 0.028 0.190

wd 41,000 0.025 0.197

42,000 0.018 0.197

43,000 0.028 0.206

,! 44,000 0,025 0.216

45,000 0.031 0.222

46.000 0.028 0.222

“j 47.000 0.028 0.228

48,000 0.028 0.235

49,000 0.031 0.241

.I 50,000 0.031 0.248

51.000 0.031 0.254

52.000 0.034 0.260

53,000 0.031 0.267

.I 54,000 0.037 0.273

' 55.000 0.034 0.279

56.000 0.041 0.283

J 57.000 0.037 0.292

58.000 0.044 0.298

- 59,000 0.064 0,305

@gb“ 60.000 0.047 0.311

o 61.000 0.044 0.321

62.000 0,041 0.327

£3.000 0,047 0.333

.i 64.000 0.047 0.340

65.000 0.041 0.346

66.000 0.047 0,352

J 67.000 0.050 0.359

68.000 0.044 0.365

69.000 0.047 0.372

.j 70.000 0.053 0.378

71.000 0.053 0.384

72.000 0.053 0.387

73.000 0.056 0.3%

_] 74.000 0.053 0.400

75.000 0.053 0.406

76.000 0.059 0.413

.l . 77.000 0.056 0.419

78.000 0.062 0.426

79.000 0.062 0.432

80.000 0.056 0.438

.! 81.000 0.062 0.445

82,000 0.059 0.451

83.000 0.059 0.457

.! 84.000 0.062 0.464

v 85.000 0.068 0.473

L




L &

et
Vi

[ FEUE UETE W SR T -

DRAWDOWN DRAWDOWN

TIME ow-1 ow-2
(MINUTES) _(FEET) (FEET)
86.000 0.062 0.480
87.000 0.068 0.489
88.000 0.074 0.499
89.000 0.068 0.505
90.000 0.065 0.515
91.000 0.071 0.524
92.000 0.071 0.530
93.000 0.074 0.540
94,000 0.074 0.550
95.000 0.071 0.559
96.000 0.081 0.569
97.000 0.077 0.578
98.000 0.077 0.588
99,000 0.077 0:594
100.000 0.081 0.597
101.000 0.081 0.607
102,000 0.077 0.613
+ 103,000 0.084 0.623
104,000 0.084 0.629
106,000 0.081 0.642
107.000 0.081 0.648"
108.000 0.087 0.654
109.000 0.084 0.661
110.000 0.090 0.670
111.000 0.093 0.677
112.000 0.087 0.683
113.000 0.090 0.686
114.000 0.090 0.693
115.000 0.090 0.699
116.000 0.090 0.705
117.000 0.090 0.712
118.000 0.090 0.718
119.000 0:090 0.721
120.000 0.093 0.728
121,000 0.100 0.734
122.000 0.096 0.737
123.000 0.093 0.743
124,000 0.096 0.747
125.000 0.093 0.753
126,000 0.100 0.756
127.000 0.103 0.763
-128.000 0.100 0.769
129.000 0.106 0.775
130.000 0.106 0.778
131.000 0.100 0,782
132,000 0.103 0.788
133,000 0.109 0.794
- 134,000 0.100 0.798




i_

£E__

(I €. L. &_

g _

DRAWDOWN  DRAWDOWN

TIME . OW-1 oW-2
(MINUTES) _(FEET) (FEET)
135,000 0.106 0.801
136.000 0.106 0.807
137.000 0.106 0.813
138.000 0.109 0.817
139.000 0.112 0.823
140.000 0.106 0.826
141,000 0.112 0.832
142,000  0.115 0.839
143,000 0.112 0.842
144,000 0.115 0.848
145,000 0.112 0.852
146,000 0.115 0.858
147,000 0.122 0.861




RESPONSE OF GMW—14
DURING PUMP TEST OF GMW-16

| Sl N o

' 1 ‘ 10
TIME (MINUTES)

EGGKTA — APRIL &8, 1992

h Ty
=
m .
z —(0.05 ~
o

2N

l_.
e |
a] ] —-0.00

T
Ll ~
:'_- .
| e
Em = 05
Y

(N
> =
E DQi 0.10
|.|.| ) o - | : | O = OMH gpm Pudmutie CMAM.\.N:\\‘; LT xS

N r = 6.7 feet Cotodated’ wsing lag- loy cantbruckia
g - - AX = 0’3. feetx techaigos, Walten
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TECHNICAL SERVICES <
GEQTECHNICAL DEPARTMENT : o
Pumping Test of Well No. Gmv
Project Name EL CITA | Page. . .\ Of 3

Project No, -

bete 4)%5742

Contractor

A-n4 =%

Fieid Observer - P -

Miebergsll

Discharge Measurerzjﬁr‘eﬂt Method -BU Cl(é"" and Glop \Ulh('(, t,

Q= SEE AEMARKS spm

. 1
Elgvation (9?7(9"5' L T=

Well Test Data
Well No. - E?/WW - ”ﬂ

Drawdown Measurement Method —Mlq—-i-g[;' L(Uf[ Ihdic.gbf—'

Reference Point

TIO'Lo.. P

olitic = 785

Minutes Pump

Depth ({eﬂ)

" Date Time . On Off To Water Drawdown .. Remarks
Ja/a | 1040pm | O | 2%5 D
12890 | ) 441 1247
1 eat 1 10.7% 2-93
12243 5 N30 | 389
\ hewd Y 1 1.59 47 e
\ iy | & 12.490 . $.55 0. 6Dy pon
124 6 1 .08 6.23 i
A I 4. 76 691
114y 9 11550, 7.65 .
neq | 1 Jp.to 429
se | o 16:70.. %99
’ TS W 17.20 .. .. 63{ 0~5D¢LFW'
| /....,l..L:.sj‘L L 1740 4.9¢ .. -
| T | i§.490 | 10.59
| L5 Y K 1%-40 nos.
_vss 1§ 14.3¢ .51
YL.S6 | 1 14.7L 1.8
" Tns [/ 20.20 2.3
U iesg g 206, 1271 S
1159 |14 W40 | 13.09 0-45 §pm
101,02 2L | 14.%) R
‘o1 |2t 1361 1. 77
1103 13 24.51 16-67 . _
l 1" oY 24 q,gqq _ 17.5 4 0"%30191‘\
T 2714 14.34. -
Y 1o {29 2lsp - | 14.6
WJalar] v Opn] 2% 1oy 474
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TECHNICAL SERVICES '
- GEOTECHNICAL DEPARTMENT

Pumping Test of Well No.

w1l

Project Name E & & kTH

Page 3. ot 3

_ Project No.

q)-314 -4

Date. 9/%’/41

Contractor

Field Qbserver_ __ P~

Niebergall

Discharge Measurement Method -PJU C-k ?L éntﬂ' 947)‘0 \Uiht(, {,

Q= SEE AEMAAKS dpm

Eievation é % -gl’

r=

Well Test Data

Weimo._&./_”“’"f"

Drawdown Measurement Method W} g-\_—g_" L{gf[, TIndica Lﬂr

Reference Polnf -

oL,

7 - Minutes Pump  Depth (‘FCC'D
Date Time On | Off .. To Water Drawdown Remarks
9/4/4 | 0dpm. | 29 - 2750 | 14.499
£ 1o, 50 — |-
L e 3] 2% 45 | 20.60
(L 51 2974 2.0.490
13 33 25,00 AN
AT L 26,720 AN 3
\ 1114 3¢ - | -
\ 216 3, | 2900 2 .€ e
Ulen s | [ zas0 | 2w4s |
K N C - ~ -
AKX - 1. - 0-234pn,
rro. | 4o 30.30 2248 “'
L & 0.4y 2L.54 .
omt iy 20.5% 2R
R 43 | 20.7 L 72.%7
1L 1Y 4y 1 %031 2199 N
12§ | g C2o<b0 | 7364 0.20 4P
BTRED 30. 40 23.05 . T
11 | T -
2% 4y 3113 AN
I RL -~ , ~ .
1530 | 50 |- .5t 2367
Y 5\ - _
L4 s [ 8T X 23.9¢
134 sy | 2.1 iyl _ L
Y 1ss | 5% 2249 | 24063 035 g
wear | 1531 [ 47 2175 | 4.9 _ ”
n719472 ' Burns & MDonnell Form TS-GT-1-1
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TECHNICAL SERVICES .
GEOTECHNICAL DEPARTMENT

Pumping Test of Well No,----._'-mw"”ﬂ

Project Name_ E& & KTA

Pége 3

of %

Project No.

A1=314 -

L ,Dat&....,'})ﬁ/ﬂ A

Contractor

Field Observer  P. s Yer

.Discharge Measurerpfgt Method P)u [ I( e-‘- ;m,ﬁ 9’@.0 W#J-(, L,

Q = “SEE AEMAAKS gpm

Well Test Data

. Weli No. &A%~
Elevation &%é'g‘( r= @, L Reference Polnt 1.0 C. .
Drawdown Measurement Method JAM__I&MF : "771-; Lic = 7 -756. ‘
' Minutes Pump - Depth ({6{4)
Date Time On __Off To Water Drawdown ~ Remarks
/404 30,4, | 59 33,09 _29%.23
/ Lo o | 33.25 2940 3
/ 4L b1l 2.5 2667 |
Lo Jrag  [6g 3370 259 ' -
\ )44 bs .. 23.%% . | 26.03 0.30 apm
\ Iy 7 - - - 0
Vo lreg | - ~
| | tug 64 %24.%0 | 2649
EEEY 34.uy 26.59 0 30 4 pm
[ lrss |73 3491 | 26.%7
/ Lss |26 3471 26-%7 D26 4pm
L Trsa 199 34,7 2657
\ 2000m. | €D | 3470 | 26.%5 0-20 (pm
2w XA 240k | 2131 >
\ 224 24 ~— =
V[ 23 2 | t%ag | 2013 fpumpel Do
Y4l S3Gn [ 4 [ %L | o107 N e

Trmewn TS
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TECHNICAL SERVICES
GEQTECHNICAL DEPARTMENT

Pumping Test of Well No. GMW 10

Project Name E (7 & KTH

Page \

of |

Project No.

_G)-314 -M

|pate _4/%/42

Contractor

Field Observer

| P. Nieberagll

= SEE_ATMApKS gom

. - - '
Elevation (03571- pe (97

Discharge Measurement Method PJUC- kﬁ ﬂjx’ Cls \Um'-c L

Well Test Data

. Well No. QW=

Drawdown Measurement Methiod _\LM__L&L‘_IAM(-

Reference Point

T.0-C.

. “J\L% "-c(-* .S-...-%?.

Mirdutes Pump

: Depth (;f.wD

Date flfime_a_ On Off To Water Drawdown Remarks = .
$/4/40 ] 2gpen [ — 591 O
sy 0 S. %1 o
Lo lrg 6% 5:7% -0y |
U [=28 Diog. 1.5.74 = 0.03 | pump. off
4/5’/5?1 (9~1(9 =~ ZBQ? ; + 74 = 0204

072478

Burns & MDonnell .

Form TS5-GT-1-1
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TECHNICAL SERVICES

[ S

GEOTECHNICAL DEPARTMENT o ‘ b
S Pumping Test of Well No. G MW
Project Name EbEIcTA . Page Y _  of |
' Project No, qi-714 -4 lpste 4/%/42
... Contractor - Field Observer P- . N%e \D #J_’:_,';q “

Q= SEE AtMABKS gpm

| Elevation Cogb . '2—{

- B3

‘Discharge Measurement Method " BU c,k gL an,ﬂ S#,p \uql-c b

Well Test Data

Well No, QW1

Drawdown Measurement Method Wekér Leve |

r-v-IhJif.q Lﬂr

Reference Point . ToC

61La i:.c

“Minutes Pump

‘ Dﬂmhj_-{:ef_-‘-)... L

Date Time On Off . To Water Drawdown _ Remarks -
/4/4 ] 100, | — _5-4) 0

[ [ 124p o | G .41 0

\ sy iy .90 | <0.01

e |3 594 ~0.03 -

[ [nb |26 44 | “0.63
IR $.%7 ~p.oY ]
vl =2 e | Sap | ~001 | fump off
el ot |~ | 2501 54l 6

ﬂﬂﬂﬂﬂﬂ

Rurn: & MCDonneli

Form TS-GT- 1-1
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT - ) "
~ Pumping Test of Well No. G MW
. _Project Name E (:‘6’[.\’1‘ A ‘ Page of |
. Project No, A4 -% - Dat‘e_._.."}},‘.‘ﬁ/ﬂ 7
Contactor leld Observer . P- N;ebw’gq “
Discharge Measurement Method Bucle ot and 941):0. warde L Q = SEE ATMapKS gom
Well Test Data
_ ' ‘ ¢ Well No. O%77
. Elevation 656 7. e= .l 5%} . F‘tgference Point T"O'C-- '
Drawdown Measurement Method e/ ( r o 5’-% '-)-;c T - 5'0‘6
Min;.lt;s Pump i - iE)eptﬁ (.&,{g Do
_Date | ,T'il‘ne | ..On_ | Off To Water Drawdown Remarks
ya/a | wargpm. | = (0% O ol
[ [izw | o 6-0% 0
\ [iz-s3 |3 (o3 | -0.03
| trz % boy . - | -0.0y
TR 00§ =003
v X 104 | b.01 =001 |fvmi off
4] 028 | —  [136 | oo +0.0Y L
nN7247% Ritens & MtTiannoll .Farm T5-GT-1-1




PUMP TEST ON WELL GMW~-16

) EGGKTA SITE - ST. LOUIS, MISSOURI
b APRIL 8, 1992
by

TEST 5

- DRAWDOWN  DRAWDOWN
TTME GMU-14 GMW-8

(MINUTES) (FEET). . (FEET)

- 00000 0.0000 0.0000
0.0083 -0.0310 0.0000

! 0.0166 -0,0340 0.0000
L 0.0250 -0.0310 6.0000
0.0333 -0.0340 0.0000

0.0416 -0,0270 0.0000

L‘ 0.0500 ~0,0310 0.0000
‘ 0.0583 -0.0310 0.0000
0.0666 -0.0310 00000

- 0.0750 20,0310 0.0030
- 0.0833 -0.0270 0.0030
0.1000 10,0000 0.0000

| 0.1166 -0.0060 90,0000
0.1333 -0.0060 0.0030

0.1500 -0.0030 0.0030

0.1666 -0.0060 0.0030

0.1833 -0,0030 0.,0000

- 0.2000 -  :0.0030 0.0000
0.2166 -0.0030 0.0000

0.2333 -0.0060 0.0030

- 0.2500 -0.0060 0.0030
0.2666 -0.0030 0.0030

| 0.2833 -0.0030 0.0060
t 0.3000 -0.0030 0.0030
= 0.3166 -0.0030 0.0030
0.3333 <0.0060 0.0000

L‘ 0.4166 0.0000 0.0030
0.5000 0.0000 0.0030

0.5833 -0.0030 0.0000

! 0.6666 0.0000 -0.0030
L 0.7500 0.0070 =0.0030
©0.8333 0.0030 0.0000

| 0.9166 0.0000 0.0000
o 1.0000 0.0030 0.0000
: 1.0833 0.0000 0.0030
| 1.1666 0.0070 0.0000
i 1.2500 0.0030 0.0000
s 1.3333 0.0070 . 0.0000
1.4166 0.0000 - - 0.0000

- ) 1




%
) ‘ DRAWDOWN DRAWDOWN
&) : TIME GMW- 14 GMW-8
e - (MINUTES) . (FEET) _(FEET)
_ A 1.5000 0.0000 -0.0030
- 1.5833 0.0000 -0.0030
bat 1,6666 -0.0030 0.0000
1.7500 -0.0030 -0,0060
1.8333 0.0000 -0,0030
L 1:9166 0.0000 -0.0060
2,0000 -0,0030 -0.0060
2.5000 0.0000 ~0.0030
3.0000 0.0030 -0.0030
et 3.5000 0.0100 0.0000
' 4,0000 0.0030 - -0,0030
' 4.5000 0.0130 <0,0060
L., 5.0000 0.0030 -0.0100
5.5000 0.0070 -0.0100
- 6.0000 0,0100 -0.0030
- 6.5000 0.0030 0.0000
. 7.0000 0.0000 -0.0100
7.5000 0.0030 -0.0060
8.0000 0.0030 -0, 0060
= _ 8.5000 0.0030 :0.0100
- 9.0000 0.0030 -0.0030
9.5000 0.0130 ~ -0,0060
10,0000 0.0070 -0.0060
11.0000 0.0030 -0.0060
12.0000 0.0030 . -0.0130
13.0000 0.0030 -0.0100
- 14,0000 0.0100 -0.0060
15,0000 0.0070 :0,0060
; 16.0000 0.0030 -0.0060
- 17.0000 0.0030 -0.0100
18,0000 0.0100 -0,0030
19,0000 0.0130 -0.0030
- 20,0000 0,0130 -0.0060
21.0000 0.0030 -0,0100
22,0000 0.0130 -0.0060
23,0000 0.0160 <0.0060
e 24.0000 0.0160 -0.0060
25,0000 0.0130 -0.0030
26.0000 0.0160 -0,0100
- 27.0000 0.0190 -0.0030
28,0000 0.0100 <0.0030.
29.0000 0.0130 -0.0060
- 30,0000 0.0130 . -0,0100
' 31.0000 0.0130 -0.0100
32,0000 0.0190 +0:0100
33.0000 - 0,0100 -0.0130
L 34.0000 S 0,0160 , -0,0160
35.0000 0.0220 :0.0130
. 36.0000 0.0220 -0.0060
£..0
: k;M’




DRAWDOWN  DRAWDOWN

.J} TIME G- 14 GMV- 8
(MINUTES) ° _(FEET) (FEET)..

37.0000 0.0190  -0.0160

QJ' 38.0000 0.,0190 -0.0130
| 39,0000 0.0260 -0.0130
40,0000 0.0260 :0.0130

41.0000 0.0220 0.0130

-i 42,0000 0.0290 -0.0100
43.0000 0.0290 -0.0100

| 46,0000 0.0320 20,0100
.J 45,0000 0.0350 -0.0100
46.0000 0.0290 -0.0190

47.0000 - 0.0260 -0.0190

48,0000 0.0320 . -0.0100

,J 49.0000 0.0290 -0.0130
_ 50,0000 0:0320 -0.0130
51,0000 0.0320 -0.0160

.j 52,0000 0.0380 -0.0160
53,0000 0.0350 -0.0130

54,0000 0.0380 -0.0160

J 55,0000 0.0450 -0.0160
56.0000 0.0450 -0,0130

57.0000 0.0380 -0.0190

58,0000 0.0450 -0.0160

zé 59,0000 0.0480 -0.0160
e 60,0000 0.0510 -0.0130
ey -61.0000 0.0510 -0,0160
il 62.0000 0.0510  .-0,0160
; 63.0000 0.0510 -0.0160
64,0000 0.0570 -0.0160

J 65.0000 0.0540 -0.0220
66.0000 0.0600 -0.0130

67 : 0000 0.0640 -0.0160

68.0000 0.0640 -0.0160

.j 69.0000 0.0700 -0.0130
- 70.0000 0:0640 -0.0160
71,0000 0.0640 . -0.,0290

.J 72.0000 0.0730 -0.0290
73.0000 0.0760 -0,0290

74,0000 0.0730 :0,0380

75.0000 0.0700 -0.0290

.J 76.0000 0.0790 -0.0190
77.0000 0.0830 -0.0160

78.0000 0.0830 -0.0160

.I 79.0000 0.0830 -0.0190
, 80,0000 0.0890 -0.0190
81,0000 0.0860 -0.0190

lj 82.0000 0.0890 -0.0160
83,0000 0.0950 . -0.0160

84,0000 0.0990 -0,0160

u!:“ 85,0000 - 0.0950  -0.0190

)




L.3 TIME

MINUTES
86. 0000
87.0000
L, 88,0000
.7 89.0000
90.0000
Lﬂ 91.0000
92.0000
e
o
-
' i
=
|
el

159
+
Y

ek
oty

i

DRAWDOWN
GMW-14

- (FEET) -

0.0920
0.0950
0.0950
0.0950
0.1050
0.1050
0.1020

DRAWDOWN
GMW-8
_(FEET)
-0.0190
50.0220
-0.0220
-0.0220
-0.0160
-0.0190
-0.0250 -
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TECHNICAL SERVICES
GEQTECHNICAL DEPARTMENT

" Pumping Test of W.ell NO.QLW:/?

Project Name E (7‘ 6‘ kT A

Page /

o 3

Project No,

Date j///-y/fz_

. Contractor

S 93a -Y

Fizid Observer t N Wbt’@q . ..

Discharge Measurement Method §,,¢ {u»|- gud.-. 44—6{’ W I‘t L

Q =6¢ ¢ REMMNS gom

Well Test Data -

Well No. (244 /- 77

Reference Point

) ,
Elevation é E'ézf r=

" Drawdown Measurement Method mg&if Lﬁugl lg-;!‘ qu,,,:

. TOHO.

Chli . W3

_ Miﬁutes Pump | Depthj'.gf,e@____
_. Date . Time On off To Water Drawdown Rémarks
Y03/s2l 10:164) O (437 Do
fo:0b | [ L5 bl /33,
[ .. S0:17 1.2 f6.28 .\ /596
A lo:i/§ | 3 146.88 2.45
\.fwyg |7 (72.37 29¥ 1. .
\ | pozo |5 17725 | 332 | G=06 2pm
so:2) 1 b (2.2 378 g
| spr22 | 7 (£.4E #02
|| /023 | & 187/ S28
A TAEN (2.9¢ | 45/ L
/ o028 |l /9.73 A 70 & =0.63 G ..
[ eze [/ 19.32 .99 A0S
lo:27 |12 /9.47 S04
L:28 |12 (942 | 5./7
N\ [ o025 [ 1# 1972 529 |
\| pe30 | .5 (9.8F 54/ | Qz08350m
V[ sozzs {26 (9.9 | £.57 ) i
. / s0:32 | /7 _Ao.0/ =.55
[ s0:33 | )¢ 20.08 5.48
[ |rezy 147 20./5~ 572 .
[ | a:35 |2 |_20.2/ 578 | 87083 3pm
72 VARV R0 A7 3.8¥% |
Le:37 7272 o032 .. 587
1038 |25 2038 | 495
_ses 35 | 2Y A0¥2 599 L :
N e |25 J0.96 203 Q= 0632 apm
/9| 0.5/ lod Q0850 | 4.7 7
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TECHNICAL SERVICES
GEOTECHN|CAL DEFARTMENT

Pumping Test of Well No. gMW-/7

2 of =

_Project Name  F o A 74 Page_
Project No, ?_/.- _j’/ 2. 2L Date Z(//‘/ '/?a.

_ Contractor Field Observer’ 7. Miebe reall _
Discharge Measurement Method Boecke . a,,o/ ;ﬁﬂ&iﬂ-ﬁ oA Q =S« ,{?p,,.,.,,}(s gpm _

Well Test Data

Well No. CMW~17

Elavation éﬁ’é 29} Reference Point J‘ﬂ <.
Drawdown Measurement Method MM&MQ‘*’" :
Mlnutes Pump Depth
_Date . Time On Off To Water ) Drawdown Rémarks
Wosfoe| L0424, 27 zo.5¥ | gl
[ (/o ¥3 |28 2057 | Lt _
| seeyy |27 Z0.59 | ¢.b
[ | soeers | 30 26.42. 617 Q= 0.63 ¢pm
|\ rso [35 26.72 629 | o oe!@m
\ Yorsc|#o 2077 | ¢3f |g-063%pm ..

\ |00 | &5 2020 | 437 . |@z083G0m .
Nl os | s R0.85 L2 | Qeos |
pJo | 5§¢ 20.88 6¥5 | o= 06%}2»«

200 L Lo 2092 | 447 Q= 0.63 2pm -
Hoze | L5 . 20.9¢ 4.5/ G= Oéigfm
/25 V7o | L0.95 6.52 Rz 0:63 gpm
[ {30 |75 Ro.7% 4.5 | Q=0&s g
[ lwse (90 | 2095 | 4S2 | Qr0tlapm
yito | 45 _R0.97 45t | R=0.63%em
/¥ | 90 2/-0/ L.SK bl epm
| u:50 |95 205 L2 R=0.601pm
N\ pss s 2o 6l7 o083 gem
\ | g2e00p| fp5 ALY .7/ R=0.60 Y ore
Joege s | 205 | ¢72  |&=063 gpm
lRe20 )25 {216 é.73 B 0L 9pm
/230|135 Q245 L.72 Rz 0.603pm
[ |25 (/50 R2lrAv. . | 477 _
[ | too |us | 2/.15 .72 Q- OAngm |
7 lrs /80 2,27 431 § ACREaSE s 40 MAX. |
v |20 | ses 1350 | 707 | Qz/Sgem. f
Ynter [ 30p ] 195 3042 | /549




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Pumping Test of Well No. GMu~/7

Projet Neme  F G A7 4. L . P 3 ot 3
Project No, 9/.—-3/ (o ) - Date ‘f///f// P2
Contractor ' | Field Observer _ 72, A/,ejl,e,-g@//
Discharge Measurerqu_t Method gac,ﬁ’ff an/ Gf;-%gb/g,ﬁ-c-é . .1 Q Q}g,/z_?ema,k; gpm

Well Test Data
Well No. GMW-/7

Elevation é% Z 2 r= Reference Point .0.C. -

Drawdown Measurement Method %i‘er V4 (rl/ Tpdveador

_ Minutes Pump . Depth i
Date Time - On _ Off To Water Drawdown _ o Remarks |
Do Sés e |26 || 3235 | 1792 | @ithzes
R00 _|225 23.00 /857 | &=/38 > P
N\ |30 (265 | | o | sg27 |G- )2Sgpm
\ l8wo. [285 | | 3/92 L288 __| Go=1.13 sem.
3:30 |35 30.47 L.2¥ | = 113 gpm .
25 1330 | | Feis | 572 |
#oo_ |3¥E | O | 36.F /57 |Pemp oFF
éusp| | /35| M8 | Loz#) |

L L TS Y 4 oo




]
PUMP TEST ON WELL GMW-17
) ' EGGKTA SITE - 8T. LOUIS, MISSOURI
= APRIL 14, 1982

|

TEST 6
F V )
e DRAWDOWN  DRAWDOWN
TIME GMU-5 GMW+-18
. MINUTES)  ..(FEET) _(FEET) g
i 0.000 0.025 0.000
0.008 0.000 -0,003
0.017 =0.003 0,003
- 0.025 -0.003 0,000
0.033 -0,003 -0.003
0.042 0,006 0.000
.J 0.050 -0,006 :0.,003
0.058 -0.003 0.000
0.067 -0.003 -0,003
0.075 -0.006 0.000
iJ 0.083 -0.006 0.000
0.100 0.025 0.000
0.117 0.022 0.000
.J 0.133 0.025 0.000
0.150  0.022 0.000
0.167 0.025 0,000
0.183 . 0.022 . 0,000
0.200 0.025 0.000
0.217 0.022 0.000
0.233 0.025 -0.003
0.250 0.022 -0.003
0.267 0.022 -0.003
0.283 0.022 - 0.000
0.300 0.022 0.000
0.317 0.019 0.000
0.333 0.022 . 0.000
0.417 0.025 0.000
0.500 0.028 0,000
0.583 0.028 0.000
0.667 0.025 0.000
0.750 0.025 0.000
0.833 0.028 0.000
0.917 0.028 -0.003
1.000 0.025 0.000
1.083 0.022 0.000
1.167 0.025 0.000
1.250 0.025 0.000
1.333 0.025 . 0.000

1.417 0.025 -0.003




DRAWDOWN DRAWDOWN

L

_ |

Ll??) TIME GMW- 5 GMW-18
.

.

(MINUTES) (FEET) (FEET)

1,500 0:025 0.000

1.583 0,022 -0.003

1.667 0.025 0.006

1,750 © 0,025 -0.003

1.833 0.028 0.000

1.917 :0.025 0:000

2,000 0.025 0.000

2.500 0.022 -0.003

i 3.000 0.019 -0.006
- 3.500- 0:019 -0.003
4,000 0:019 10.006

, 4,500 0.022 -0.003
- 5.000 0.025 -0.003
5.500 0.025 -0.003

‘ 6.000 0,025 -0.003

iJ 6.500 0.028 -0.003
7.000 0.025 -0,003

7.500 0.025 0,003

.J 8.000 0.022 -0.003
8.500 0.022 0.000

9.000 0.022 -0.,003

9.500 0.022 0.000

;J 10.000 0.019 -0.003
TR 11.000 0.019 -0.003
< 12.000 0.019 -0.003
13.000 0.019 -0.003

14,000 0.022 0,000

15.000 0.019 -0.003

16.000 0.025 -0.003

17.000 0.025 -0.006

18.000 0.022 -0.003

19.000 0.016 -0.006

'J 20.000 0.016 ~  -0.003
21.000 0.022 -0.003

22,000 0.019 -0.006

.J 23.000 0.022 -0.003
24,000 0.019 -0.003

25,000 0.019 -0.003

26,000 0.025 -0.006

.J 27.000 0.019 -0.003
28.000 0,022 -0.003

29,000 0.016 - -0.003

ij 30,000 0.016 -0.003
31,000 0.019 -0.003

32.000 0.022 0.009

IJ 33.000 0.013 -0.003
34,000 0.019 . -0.003-

35,000 0.013 -0.006

",t, 36.000 0.022 -0.003

S,




DRAWDOWN  DRAWDOWN
TIME GMW-5 GMW-18
(MINUTES) (FEET) -. (FEET).
37.000 0.019 =0.003
38.000 0.022 -0.006
39,000 0.016 -0.003
40,000 0.022 -0.003
41,000 0.016 -0.006
42.000 0.019 <0.003
43,000 0.016 -0.003
44,000 0.019 -0.006
45,000 0.016 0,003
46,000 0,013 -0.003
47.000 0.016 -0:006
48.000 0.019 -0.006
49,000 0.016 -0,006
50.000 0.016 =0.003
51.000 0.022 -0.006
52,000 0.019 -0.003
53,000 0.016 -0.009
54.000 0,019 -0.006
55,000 0,019 -0,006
56.000 0.016 -0.006
57.000 0.019 -0.009
58.000 0.016 -0.009
59, 000 0.013 -0.012
60,000 0.010 -0.009
61.000 0.016 -0.009
62.000 0.019 -0.009
63,000 0.013 -0.009
64.000 0.016 =0.006
65.000 0,016 -0.009

66,000 0.019 -0.012 -
67.000 0.016 -0.012
68.000 0.019 -0.012
69.000 0.013 -0.012
70.000 0.016 -0.012
71,000 0.019 -0.012
72,000 0.022 20.012
73.000 0.016 -0.012
74,000 0.010 -0.012
75.000 0.013 -0.012
76.000 0.007 -0.016
77.000 0.010 -0.016
78.000 0.007 :0.016
79.000 0.016 -0.016
80.000 0.013 -0.012
81.000 0. 004 -0,016
82,000 0.000 =0.016
83.000 - 0.007 -0.012
84,000 0.007 -0.016
85.000 0.004 -0.012




DRAWDOWN DRAWDOWN

L'3 TIME GMW -5 GMW-18
. (MINUTES (FEET) (FEET).
86.000 0.013 -0.012
| 87.000 0.016 -0,012
> 88.000 0.013 -0.016
" 89.000 0.016 --0,016
90,000 0.010 -0.016
91,000 0.007 -0.016
92,000 0.004 -0.016
93,000 0.004 -0.019
94,000 0.007 -0.019
- 95,000 0.007 -0.019
96. 000 0.013 -0.016
97.000 0.013 - -0.019
98,000 0.004 -0.016
99,000 0.013 -0.016
100.000 0.010 -0.016
101,000 0.013 -0.019
102,000 0.016 -0.019
103,000 0.013 20,022
104,000 0.013 -0.016
105.000 0.013 -0.016
106.000 0.013 -0.016
107.000 0.013 £0.012
108. 000 0.013 ©  -0.019
109.000 0.004 -0.016
110.000 0.004 -0.022
111.000 0.013 -0.019
112,000 0.004 -0.022
113,000 0.010 20.022
114,000 0.000 -0.025
115,000 0.010 ~ -0.022
116,000 0.013 -0.022
117.000 0.010 -0.025
118.000 0.016 -0.022
119.000 0.013 -0.019
120,000 0.016 -0.022
121.000 0.016 -0.022
122.000 " 0.010 -0.025
123,000 0.010 :0.,028
124,000 -0.003 -0.028
125.000 0.010 20,022
126.000 0.004 -0.028 -
127.000 0.000 -0.028
128.000 0.007 -0.028
129,000 0. 000 -0.028
130,000 0.007 -0.032
131.000 0.004 -0.032
132.000 0.007 -0.,028
133.000 0.004 -0.032
134,000 0.007 -0.032




DRAWDOWN DRAWDOWN

g ¥y —

R TIME GMW- 5 GMW-18

e MINUTES (FEET) =~ _(FEET)

135,000 0.004 -0.032

136.000 0.007 0,032

L 137.000 0.004 -0.035

_ 138.000 0.010 -0.032

139,000 0.010 -0.032

140,000 0.007 -0,035

= 141,000 0.000 :0.035

142.000 0.010 -0.,035

: 143,000 0.000 -0.035

- 144,000 0.010 -0.035

145,000 0.004 -0.,038

© 146,000 0.004 -0.041

L 147.000 0.004 -0.,035

148.000 0.004 -0.035

. 149,000 0.000 -0.038

: : 150.000 0.010 -0,038

b 151,000 0.004 -0.041

152.000 .0.016" -0,038

‘ 153.000 0.013 -0.038

- 154,000 - 0,013 -0.038

155.000 0.013 -0,038

156,000 0.000 0,038

- 157.000 0.016 -0.038

P 158.000 0.019 -0.038

G2 159.000 0.013 -0.041

I 160.000 0.022 '-0,038

- ‘ 161,000 0:007 -0.044

' 162,000 0.004 -0.,047

163,000 0.013 -0.041

. 164.0600 0.007 -0.044

165,000 0.013 -0,041

| 166,000 0.007 -0,047

L 167.000 0.007 -0.,041

' 168.000 0.007 0,041

169,000 0.007 -0,044

| 170.000 0.000 -0.044

= 171.000 0.007 -0.044

1172.000 0.013 <0.044

| 173.000 0.016 -0.044
- 174.000 -0.003 -0,051 -

. 175.000 0,010 -0.044

176.000 0.010 ~0.047

177.000 0.007 -0.047

= 178.000 0.010 -0.044

179.000 0.007 ~0.051

, 180.000 0.007 -0.051

w 181,000 0.007 . -0.051

182,000 0.007 -0,051

_ 183.000 0.010 -0.,047

w2
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DRAWDOWN DRAWDOWN *
TIME GMW-5 GMW-18
(MINUTES) . (FEET) (FEET)
184,000 0.007 -0.051
185.000 0.007 -0,051
186.000 0.013 -0,047
187.000 - 0.004 " -0,051
188.000 0.010 20,047
189.000 -0.003 -0.051
190.000 -0,003 -0.054
191.000 0.004 -0,051
192,000 0.007 -0,051
193.000 0.007 -0.054
194,000 0.010 -0.051
195.000 ' 0.007 -0.051
196.000 0.013 -0.051
197.000 0.007 -0,047
198.000 0.010 -0.047
199.000 0.016 -0.044
200, 000 0.007 =0.051
201.000 0.010 -0.047
202.000 0.007 -0,047
203.000 0.000 -0.044
204.000 0.004 -0,047
205,000 0.004 -0.047
206.000 0.000 -0.051
207.000 0,000 -0.051
208.000 -0.006 -0,054
209.000 0,004 -0.051
210.000 0..000 -0,047
211.000 0.004 -0.051
212.000 +0,003 -0.051
213.000 -0.006 -0.051
214.000 -0,009 -0.047
215,000 =0.003 -0.044
216.000 -0.006 -0,047
217.000 -0.003 -0.051
218.000 0.000 -0.047
219.000 -0.003 -0.051
220.000 -0.003 -0,051
221.000 0.004 -0.047
222,000 -0,003 -0.047
223.000 -0.003 -0.047
224,000 0.004 -0.047
225,000 0.007 -0.047
226.000 0.000 -0.044
227.000 =0, 006 -0,047
228.000 -0.012 -0.044
229,000 -0.009 0,044
230,000 -0.009 .-0.,047
231.000 -0.003 -0.051
232.000 -0.006 -0,047




DRAWDOWN DRAWDOWN
Lj) TIME GMU- 5 GMW-18
- (MINUTES)  .(FEET) (FEET)
| 233,000 -0.006 -0.047
i 234,000 -0.006 -0:051
;J 235,000 -0.006 -0.047
236.000 0.000 -0.044
237,000 -0.006 0.047
. 238.000 -0.003 . -0,047
el 239,000 -0.006 0,051
- 240.000 0,000 -0.051
;J . 241.000 0.000 -0.047
242.000 0.000 -0.,047
| 243.000 .  -0.006 -0.051
| 244,000 -0.006 20,054
EJ 245,000 -0,012 40,054
946,000 -0.003 -0.051
‘ 247.000 -0.003 -0.051
;J 248.000  :0,006 20,051
| 249.000 -0.006 -0,054
| 250,000 -0.006 -0.054
5 251.000 10,009 -0.054
;J 252,000 -0.006 -0.054
253.000 -0.006 . -0.054
- 254,000 -0.006 -0.057
%J 255.000 :0.003 -0.054
e ' 256,000 -0.006 -0.054
#29 257.000 -0.003 -0.051
;J' 258.000 0.000 -0.057
259,000 ~:0.006. -0.057
260,000 -0.006 -0.057
261.000 -0.009 -0.057
.J 262,000 -0.012 -0.054
263,000 -0.012  -0.057
264,000 -0.009 -0.057
“J 265.000 -0.006 -0,054
266.000 -0.009 -0.057
267.000 :0.009 -6.054
.J 268,000 -0.015 -0.060
269.000 -0.009 -0.060
270.000 -0,015 -0.060
271.000 :0.018 -0.060
.J 272.000 -0.006 -0.057
273.000 -0.018 -0.063
274.000 -0.009 -0.060
.J 375.000 -0,018 -0.060
276.000 -0.015 -0.060
277.000 ©-0.018 0,063
aJ 278,000 -0.012 20.063
279.000 :0.012 -0.067
280.000 20.015 -0.060
‘[; 281.000 -0.009 -0,060
»




5]
. - DRAWDOWN  DRAWDOWN
Ay TIME GMW -5 GMW-18
w5 (MINUTES) = _(FEET)_ (FEET)
, 282,000 -0,022 -0.063
} 283.000 --0.018 -0.067
& 284,000 -0.018 -0.067
285.000 -0.022 -0.067

~ 286.000 -0.025 -0.067

;J ' 287,000 =0.018 -0.067
: 288,000 -0.018 -0.067
289.000 -0.018 -0.067

| 290,000 -0.012 -0.070
- 291,000 -0.018 -0.070
292,000 -0.015 -0.070

! 293,000 -0.022 -0.067
- 294,000 -0:022 - -0.067
- 295,000 :0.015 -0.067
296.000 -0.018 -0.070

J 297.000 -0.015 -0.070
L 298.000 -0.022 -0.076
299,000 -0.015  -0,073

300.000 -0.015 -0.067

301.000 -0:012 -0.073

302,000 -0.025 -0.,076

303.000 -0.022 -0.079

304,000 -0.018 -0.076

305,000 -0.025 0,073

306.000 -0,025 -0.079

307.000 -0.025 -0.076

308,000 -0.025 -0.079

309.000 -0.025 -0.079

310.000 -0.022 -0.079

311.000 -0.022 -~ -0.079

312.000 £0.025 -0.079

313.000 -0.022 -0.079

314.000 -0.022 -0.079

315.000 -0.022 -0.083

316.000 -0.022 -0.083

317.000 -0.022 -0.083

318.000 -0,028 " -0.086

319.000 -0.028 -0.086

~320.000 -0,025 -0.083

321.000 -0.025 -0.086

322,000 -0.025 -0.086

323.000 -0.025 -0.083

324,000 -0.028 -0.086

-325.000 -0.028 - -0.086

326.000 -0.028 -0.089

327.000 -0.028 -0.089

328.000 -0.025 .-0.086

329.000 -0.031 -0.086

330.000 -0.031 -0.089




. €. B _

2 _

TIME
(MINUTES)
331.000
332,000
333,000
334,000
335,000
336.000

DRAWDOWN
GMW-5
(FEET)
-0.028
-0.031
-0.022
-0.018
-0.018
-0.018

DRAWDOWN
GMW-18
(FEET).
-0.092
-0.086
-0.086
-0.089
-0.089
-0.092
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RESPONSE OF GMW-—5
DURING PUMP TEST OF GMW-138
EGGKTA — APRIL 15, 1992

Q = O aopm™m
0.90 r = 5.6 feet
Ah = 0.7% %ge‘t‘

US EPA ARCHIVE DOCUMENT
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Pumping Test of Well No.GMW-/7

Project Name L2 /T A ...

o

Page

Of .

. Project No,.

Date $//5/%2. .

Contractor

Gf-3/F-%

Field Observer 2P N’l&bﬁclad'/[

Discharge Measurement Method Zocﬁev"‘ an f _ifgn wate A—

apm .

Elevation é}lé /7/

Well Test Data

Well No, GMWr/§

Reference Point _ 2+ £.C,..

%

Drawdown Measurement Method jj/.l? Fer Z?Ve/ Z;a’:cm!'or ,S -ﬁa:f'lc j{/ [ 3"
_ Minutes Pump Depth (FEET)
~ Date Time On Off . To Water Drawdown Remarks
Yisloz | LoitSa | O | £#.33" Q.00
WAV AN /5.5 /.52
[ w7z | 2 /630 /.97
[ lrovg | 2 /&.80 247
- 049 | ¥ . 1700 267 _ emw-s¢ 7%%
. N sorzo | 5 /7.3 . 2.0/ R=0.50 gpmw [oloudy wed
N\ Vjores | 0 | 8.4 Al . |peo. 5‘3/4% [ e looe watd
\ | g0 | /s . /7.08 HT5  @=p, %c::,ypm
\ | 035 |20 /7.5 | 523 | Q038 sem
| | povo | as /%.90. .. 5.57 R=0.38 9p,m
lods | Bo 20.15 . 582 Q= 0.38 IPM.
/05D (.35 20.33 b .00 D=038 spm .
torss | Ho | Ao#s | &2 R=0.35 em
/oy .| ¥5 A0.58 | 422 Q= 0.35 gom.
(o5 | 5O 20.6/ 4.2% .. Rz 0.3 spm
v, 9 . 0 L8 £:35 | Q=035 ipm
[ | #s |go o7l | 638 R=> .35 gom
[ [ #20 | go 2074 | 64 . .| Reo3Sgpm -
| \zz2s | 2 . 20.74 643 | R 0.3C 7Pm _
| 30 | 76 20.82 | 699 Q=035 5¢m
| lrss g0 | 2025 | .52 &= 0.35 gpm ..
N A Ao 88 655 | &=0.35 §Pm ..
Gt e _AoG2 657, Rz ©.35 Gem
V luso |oc 2094 | g4/ .| B= O35 gem
N s |0 20.96 643 | B=0O.35 gem
.V | JrvoP | o5 2/.0/ 668 (270.35 9P m
Y stor| 220 7| pF /.05 672 | R=2.35 gpm.
072478 Burns & HeDonnall v Form TS-GT+1-1

Er
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Pumping Test of Well No, &AW~/

!\ . Project Name féﬁ‘d/fA : Pa_ge‘ z of . ...
R Project No, z/,.— 3’/,?..;5/ _ o Date %A;—/ 72,
‘l Contractor Field Observer. " P Un'c&erq?a.;// i
"4
Q =Jec Fermarszsipm

Elevation éé/d /Z}

Dlscharge Measurement Method kae -+ aﬂa( ;l‘l’ﬂk)ﬁ.'f'CA

Well Test Data

Well No. GMW-E

Reference Polnt

Drawdown Measurement Method WA te, é e/ 2 g_/_:fa-lor“

T.0.C

Mlnutes Pump . Depth
Date | Tima On ‘ Off . To Water __Drawdown ... Remarks
f//{/g; (220 | /25 1 AL/ .77 | Q=0.3¥ 3Fm -
| Ji3o | /35 2L £:8/ | R=0.3¥ 1pm
[ | sps | ss0 2/20 | .87 | Bz0.339m.
\ 1:00 | leS a/.30 £.97 . | R=.0.33 g¢m -
A 2y 0 213% | 76/ |R:0.33 gpm:
\ L pzo | o5 LA 7.07 Qz 033 som
\ L\ ¥ RO /. f/f 7./2 Q= 0.33. fipm .
\ | 2ro0 | 225 2/.50 717 R=0.33 e
A\ 230 253 270 . 737 Ran ! /45—230 ZeReas |
2:37 | 262 L2208 Z7Z ..\ d=050 gpm"
2:¥ | 270 22,42 g.09 R=0.¢5 ,,‘r'f"" '
1l 300 |255 23.90 957 R=0.58 gom
| 370  |\RZ5 R4 65 223 Q= ofj’ @ﬂm
| | 220 |Zps 2520 | p.87 2058 Sem
s 258/ | JLRSE Re0.5¢ gpm
| Tz [3as 2578 | /#5 | @-0.5C gpm
|- Lo |33¢  26.09 /o R= OS5 gem
|| #vo. |385 2637 | 120K
VYV | Hyeo 355 st | 4723/ | 02058 30m
Yictor| #zop|3es | | 2085 | spse | G:OSSaem
#30P |s¢ Tostt Duf T2 HEavy Baw| frowidd MNTo |
|\ oD WELLY 5 : SN

el

J 072478

Burn: & M<Donnall
EtgraericirchiteaitsCotptms

Form TS-GT-i-1




TEST 8

TIHE

(MINUTES).
' ,0000
0080
.0170
.0250
.0330
L0420
.0500
.0580
.0670
0750
.0830
,1000
L1170
L1330 -
.1500
.1670
.1830
. 2000
2170
.2330
.2500
,2670
. 2830
. 3000
3170
.3330
4170
. 5000
.5830
6670
. 7500
. 8330
.9170
.0000
. 0830
.1670
.2500
3330
4170

PUMP

TEST ON WELL GMW-18
EGGKTA SITE - ST. LOUIS, MISSOURI

APRIL .15, 1992

DRAWDOWN  DRAWDOWN
GMW-5 GMW-17
_(FEET) (FEET) _
0.0340 0.0030
0,0070 0.0030
0.0000 0,0030
0.0030 0.0030
0.0030 0.0030
0.0030 0.0030
0.0070 0.0030
0.0070 0.0030
0.0070 0.0030
0.0070 0,0060
0.0030 0.0060
0.0280 0.0060
0.0280 0.0030
0.0280 0.0000
0.0310 0,0030
0.0280 0.0030
0.0280 0.0060
0.0280 0.0030
0.0280 0.0030
0.0280 0.0000
0.0310 0.0060
0.0280 0.0030
0.0280 0.,0030
0.0280 0,0030
0.0310 0.0030
0.0310 0.0030
0,0400 0.0030
0.0340 0.0030
0.0370 0.0000
0.0370 0.0000
0.0370 0.0030
0.0310 ° 0.0000
0.0370 0.0000
0.0310 0.0000
0.0310 0.0000
0,0340 0.0030
0.0310 0.0030
0.0340 0.0030
0.0310 0.0030
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DRAWDOWN  DRAWDOWN
TIME GMW-5 GMW-17
(MINUTES) (FEET).. ° (FEET)
1.5000 0.0310 0.0030
1.5830 0.0310 0.0030
1.6670 0.0310 0.0030
1.7500 0.0370 0.0030
1.8330 0.0340 0.0060
1.9170 0,0280 0.0030
2.0000 0.0310 0.0030
2.5000 0.0310 0.0030
3.0000 0.0340 0.0030
3,5000 0.0340 0.0060
4.0000 0.0340 0.0030
4.5000 0.0310 0.0000
5.0000 0.0340 0.0000
5.5000 0.0370 0.0000
6:0000 0.0400 0.0000
6.5000 0.0400 0.0000
7.0000 0.0430 0.0030
7.5000 0.0370 0.,0030
8.0000 0.0430 0.0060
8.5000 0.0370 0.0000
9.0000 0.0370 0,0030
9.5000 0.0400 0.0030
10.0000 0.0370 0.0030°
11.0000 0.0470 0.0030
12,0000 0.0470 0.0030
13.0000 0.0500 0.0030
14,0000 0.0560 0.0030
15.0000 0.0530 0.0030
16.0000 0.0560 0.0000
17.0000 0.0590 0.0060
18.0000 0.0620 0.0060
19.0000 0.0650 0.0060
20.0000 0.0620 0:0030
21.0000 0.0690 0.0060
22.0000 0.0720 0.0030
23.0000 0,0690 0.0060
24,0000 0.0750 0.0060
25.0000 0.0720 0.0060
26.0000 0.0810 0.0090
27.0000 0.0840 0.0090
28,0000 0.0840 0.0060
29,0000 0.0910 0.0060
30.0000 0.0910 0.0060
31.0000 0.0940 0.0060
32,0000 0.0970 0.0060
33.0000 0.0970 0.0030
34,0000 0.0940 0.0060
35.0000 0.0970 0.0030
36.0000 0.1030 0.0060




TIME

(MINUTES)
.0000
38.
39,
40,
41,
42,
43,
a4,
45,
.0000
L0000
48, _
.0000

37

46
47

49

50.
51.
52.00C
.0000

53

54,
55,
.0000
.0000
.0000

56
57
58

59.
60,
6l.
62,
63,
64,
65.
66,
.0000
68, (
.0000
70,
71.
72.
73,
74,
75.
76.
77.
T 78
79.
80,
81.
82,
83,
84,
85,

67

69

0000
0000
0000
0000
0000
0000
0000
0000

0000

0000
0000
0000

0000
0000

0000
0000
0000
0000
0000
0000
0000
0000

0000

0000
0000
0000
0000
0000
0000
0000
0000

.0000°
0000 -

0000
0000
0000
0000
0000
0000

DRAWDOWN

GMW-3

(FEET) -
.1060

.1060
.1130
.1130
.1130
.1220
.1220
.1220
.1220
.1280
.1250
.1280
.1280
.1320
.1320
.1320
.1350
.1410
.1350
.1410
. 1440
. 1470
L1470
. 1500
.1500
.1540
. 1570
.1600-
.1540
.1600
.1570
.1660
.1570
.1690
.1690
.1720
.1720
.1790
.1790
.1850
.1790
.1820
.1850
.1910
.1880
.1940
.2010
.2070
;2040

DRAWDOWN
GMW-17
(FEET)

OO0 OOCOO0COLLOO0COLOOOOOOOOCLoOO0O0OCOLOOCOOOOOOOoOCOOO0O000

.0030
. 0060
.0060
,0060
,0030
.0310
.0060
0030
,0060
.0060
.0000
,0030
.0060
.0030
,0000
.0000
0030
.0030
,0030
.0000
.0030
. 0000
,0000
.0000
.0030
.0030
,0000
.0000
. 0000
0030
.0000
.0000
0000
.0030
,0000
.0030
.0030
.0410
,0060
.0030
.0000
.0030
,0000
.00b0
. 0000
. 0000
.0000
.0030
,0000
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DRAWDOWN DRAWDOWN
TIME GMW-5 GMW-17

(MINUTES) {FEET) (FEET) _
86.0000 0.2070 -0.0030
87.0000 0.2010 0.0000
88.0000 0.2070 ~0.0030
89,0000 0.2040 0.0000
90,0000 0.2170 -0.0030
91,0000 0.2170 -0.0030
92,0000 0,2230 -0.0030
93,0000 0.2260 -0.0030
94.0000 0.2260 :0,0030
95,0000 0.2260 -0.0060
96,0000 0.2290 -0.0030
97.0000 0,2320 -0.0030
98,0000 0.2350 -0.0060
© 99,0000 0.2390 -0.0030
100.0000 0.2390 -0.0060
10,0000 0.2450 -0.0060
102.0000 ‘0.2480 -0.0030
103.0000 0.2480 +0.0060
104 . 0000 0.2510 -0.0060
105.0000 0.2610 -0.0090
106.0000 0.2570 -0.0060
107.0000 0.2610 -0.0060
108.0000 0.2640 -0.0060
109.0000 0.2640 -0:0060
110.0000 0.2670 -0.0060
111.0000 0.2700 -0.0030
112.0000 0.2700 -0.0030

113.0000 0.2730 -0.,0090 ,
114.0000 0.2670 -0.0060
115.0000 0:.2730 =0.0120
116.0000 0.2790 -0.0060
117.0000 0.2790 -0.0120
118.0000 0.2860 -0.0090
119.0000 0.2890 <0.0060
120.0000 0.2890 =0.0060
121.0000 0.,2920 -0,0090
122.0000 0.2860 ~0.0120
123.0000 0.2920 -0.0120
124 .0000 0.2920 20,0120
125.0000 0.2980 -0.0120
126.0000 0.3050 -0.0120
127.0000 0.2980 -0.0150
128.0000 0.3020 -0.0150
129.0000 0.3080 -0.0190
130.0000 0.3050 -0.0220
131.0000 0.3080 -0.0150
132.0000 0.3140 -0,0120
133.0000 0.3110 -0.0120
134.0000 0.3170 -0.0150




DRAWDOWN

B B B &

DRAWDOWN -

TIME GMW- 5 GMW-17 -
(MINUTES) (FEET) (FEET)
135.0000 0.3080 -0,0150
136.0000 0.3170 -0.0190
137.0000 0.3200 -0.0120
138.0000 0.3240 -0.0220
139,0000 0.3200 -0.0190
140,0000 0.3270 -0.0250
141.0000 0.3330 -0.0280
142.0000 0.3330 -0,0220
143,0000 0.3420 -0.0220
144.0000 0.3460 -0.0220
145.,0000 0.3460 -0.0250
146.0000 0.3390 -0.0220
147.0000 0:3490 -0.0220
148.,0000 0.3420 -0.0310
149.0000 0.3490 -0.0280
150.0000 0.3550 -0.0280
151.0000 0.3550 :0.0350
152, 0000 0.3520 <0.0310
153.0000 0.3550 -0.0350
154,0000 0.3520 -0.0310
155.0000 0.3580 -0.0380
156,0000 0.3580 -0.0350
'157.0000 0.3580 -0.0350
158.0000 0.3640 -0,0380
159.0000 0.3580 -0.0350
160.0000 0.3610 -0.0380
161.0000 0.3640 +0.0380
162.0000 0.3680 -0.0380
163.0000 0.3740 <0,0380
164,0000 0.3740 -0.0410
165.0000 0.3770 -0.0410
166.0000 0:3830 -0.0380
167:0000 0.3800 -0.0380
168.0000 0.3770 -0,0440
16%,0000 0.3830 . -0.0470
170.0000 0.3830 -0.0440
171.0000 0.3930 :0.0470
172.0000 0.3930 -0.0440
173.0000 0.3990 -0.0760
174,0000 0.4020 -0.0500
175.0000 0.3960 -0.0500
176.0000 0.4020 --0,0500
177.0000 0.4020 -0.0540
178.0000 0.4050 -0.0500
179.0000 0.4120 <0.0540
180.0000 0.4090 -0.0540
181.0000 0.4090 -0,0570
182, 0000 0.4050 -0.0250
183,0000 0.4150 <0.0600
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. DRAWDOWN DRAWDOWN
TIME GMW-5 GMW-17
(MINUTES) (FEET) (FEET)
184.0000 0.4120 -0.0570
185.0000 0.4180 -0.0600
186.0000 0.4180 -0.0500
187.0000 0.4150 -0.0630
188.,0000 0.4150 -0.0700
189.0000 0.4150 -0,0700
190,0000 0.4270 20,0630
191.0000 0.4210 -0.0730
192,0000 0.4240 -0.0700
193,0000 0.4310 -0.0730
194,0000 0.4340 -0.0660
195.0000 0.4310 -0.0730
196, 0000 0.4340  -0,0730
197.0000 0.4370 -0.0760
198.0000 0.4400 -0.0730
199,0000 0.4400 £0.0630
200.0000 0.4430 -0.0730
201, 0000 0.4340 -0.0730
202.0000 ©  ©0.4370 20,0660
-203,0000 0.4430 -0.0760
204, 0000 0.4490 -0.0730
205.0000 0.4490 ~0,0790
206,0000 0.4490 :0.0790
207.0000 0.4530 -0.0790
208 . 0000 0.4560 -0.0760
209. 0000 0.4530  -0.,0790
210.0000 0.4560 -0.0820
211,0000 0.4620 -0,0820.
1212,0000 0.4590 -0.0820
213.0000 0.4590 -0.0820
214 ,0000 0.4620 -0,0790
215,0000 0.4590 -0.0790
216.0000 0.4650 -0.0790
217.0000 0.4680 -0.0820
218.0000 0.4650 -0.0820
219.0000 0.4750 -0.0820
220,0000 0.4710 -0.0850
221.0000 0.4710 -0.0920
222,0000 0.4750 :0.0920
223,0000 0.4710 -0.0920
'224.,0000 0.4780 -0.0920
225.0000 0.4750 -0.0920
226.0000 0.4780 -0.0920
227.0000 0.4810 -0.0950
228,0000 0.4810 -0.0890
229.0000 0.4810 -0.0890
230,0000 0.4870 -0.0850
231.,0000 0.4840 -0.0920
232.0000 0.4840 20,0850




1, , ref

T

1

St

TIME

(MINUTES)
233,
234,
235,
236.
237.
.0000
.0000

238
239

240.
241
242,
.0000

243

244,
.0000

245

246,
247,
0000
. 0000

248
249

250,
251.
252,
.0000

253

254,
.0000
.0000
,0000

255
256
257

258,
259.
260,
261.0C
0000
0000

262,
263,
264,
10000
. 0000

265
266

267,
,0000
269, 00(
.0000

268

270

271.
272,
273.
274,
275.
.0000

276

277.
278,
279.
280.
281,

0000
0000
0000
0000
0000

0000
0000
0000

0000

0000
0000

0000
0000
0000

0000

0000
0000
0000
0000

0000

0000
0000

0000
0000
0000
0000
0000

0000
0000
0000
0000
0000

DRAWDOWN DRAWDOWN
GMW-5 GMW-17
(FEET) (FEET)
0.4870 -0.0890
0.4930 -0.,0850
0.4900 -0.0850

- 0.4930 -0.0790
0.4900 -0.0790
0.4970 -0.0790
0.4930 -0.0790
0.5030 -0.0790
0.5000 -0.0790
0.4930 -0.0790
0.4870 -0.0760
0.4870 -0,0790
0.4930 -0.0730
0.4930 -0.0760
0.4900 -0.0790
0.4870 20,0790
0.4930 -0,0790
0.4970 -0.0820
0.5000 -0,0820
0.4970 -0,0850
0.5060 -0.0850
0.5030 -0.0820
0.5060 -0,0890
0.5060 -0,0850
0.5000 +0.0850
0.5060 -0.0850
0.5160 -0, 0890
0.5120 -0.0890
0.5120  -0.0890
0.5220 -0,0890
0.5220 -0.0890
0.5160 -0.0890
0.5220 -0.0890
0.5220 -0.0890
0:5220 -0.0950
0.5280 -0.0920
0.5250 -0.0890
0.5250 -0.0950
0.5250 -0.0920
0.5280 -0,0950
0.5250 -0,0950
0.5310 ~0.0890
0.5340 -0.0890
0.5310 -0.0920
0.5340 =0.0890
0.5410 . -0.0920
0:5340 -0.0920
0.5440 -0.0980
0.5440 -0.0980
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" TIME

(MINUTES)
282.0000
283.0000
284.,0000
285.0000
286.0000
287.0000
288.0000
289.0000
290.0000
291,0000
292.0000
293,0000
294, 0000
295.0000
296.0000
297.0000
298.0000
299.0000
300,0000
301.0000
302.0000
303.0000
304.0000
305.0000

306.0000

307.0000
3080000
3090000
310.0000
311.0000
312.0000
313.0000
3140000
315.0000
316.0000
317.0000
318.0000
319.0000
3200000
321,0000
3220000
323.0000
3240000
325, 0000.
3260000
327.0000

-328.0000

329.0000
330.0000

COCQOOOOCOOO0OOCTOCOOLLOOCOOLOTOOLOOCDOOO0OOCOOOCOOOCOO0O

DRAWDOWN
GMW -5
(FEET)
0.5440

.5500

.5470

.5500

5470

.5470

.5560

5560

.5560

.5630

.5560

.5630

.5630

.5630

5660

.5660

.5720

.5690

.5720

.5750

.5720

.5750

.5750

.5820

.5820

.5750

.5850

.5820

.5820

.5940

.5940

.5910

.5970

.5970

.6040

.6070

5970

.6000

.6000

L6040

6100

.6070

.6100

.6130

6130

.6190

.6130

.6190

16230

DRAWDOWN
GMW-17
(FEET)

-0.0980

-0.1010

-0.1010

-0.1080

-0.1080

-0.1080
-0.1050
-0.1110
-0.1110
-0.1110
-0.1110
-0.1140
-0,1140
-0.1140
-0.1110
-0.1140
-0.1110
-0.1140
-0.1110
-0.1140
-0.1140
-0.1110
-0,1110
~0.1110
-0.1110
-0.1110
-0.1080
+0.1140

-0,1080

-0.1080
-0.1080
-0,1110
-0.1080
-0.1080
-0.,1050
-0.1080
-0.1080
-0.1140
-0.1080
-0.1080
-0.1080
-0.1050
-0.1080
-0.,1050
~0.1050
-0.1080
-0.,1140
-0.1140
-0.1140
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. 2. & B 2 B K. ®E. & & K. ®E_ B @ HE_ & _

DRAWDOWN  DRAWDOWN
TIME GMW-5 GMW-17
(MINUTES) _(FEET) (FEET)
331.0000 0.6190 -0,1110
332.0000 0,6260 -0,1170
333,0000 0.6230 -0,1140
334,0000 0.6260 -0.1140
335,0000 0.6260 -0,1170
336.0000 0.6290 -0.1200
337.0000 0.6290 - -0.1200
338.0000 0.6350 -0,1200
339.0000 0.6290 -0,1200
340.0000 0.6290 -0.1170
341,0000 0.6320 -0.1200
342,0000 0.6290 -0:1200
343 .0000 0.6380 -0,1200
.344,0000 0.6350 -0.1200
345,0000 0.6410 - :0,1200
346,0000 0.6380 -0,1200°
347.0000 0.6410 -0.1240
348.0000 0.6380 -0.1240
349,0000 0.6410 -0.1270
350,0000 0.6350 -0.1270
351,0000 0.6410 -0.1270
352.0000 0.6410 -0,1240
353,0000 0.6480 -0.1270
354.0000 0.6480 -0.1270
355.,0000 0.6510 -0.1270
356.0000 0.6510 -0,1240
357.0000 0.6510 +0,1240
358.,0000 0.6540 -0.1200
359.0000 0.6510 -0.1240
360.0000 ‘0,6540 -0.1240
361.0000 0.6510 -0.,1240
362,0000 0.6600 -0.1200
363.0000 0.6600 -0.1170
364.0000 0.6600 -0.1110
365.0000 0.6600 -0.1140
366.0000 0.6630 -0,1110
367.0000 0.6700 -0, 1140
368.0000 0.6670 -0,1080
369.0000 0.6670 -0.1050
370.0000 0.6700 -0.1050
371.0000 0.6700 -0,1010
372.0000 0.6700 -0.0980
373.0000 0.6730 :0.1010
374.0000 0.6700 -0.1050
375.0000 0.6260 -0.1270
376.0000 0.3640 -0.1050
377.0000 0.2950 -0.1080
378.0000 0.2610 -0,1080
379.0000 0.2610 -0.1080
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DRAWDOWN  DRAWDOWN

i TIME GMW - 5 GMW - 17

: (MINUTES) _(FEET) .  _(FEET)
380.0000 0.2570 -0,1140
381.0000 0.2420 -0.1140

.
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APPENDIX G

WATER LEVEL GRAPHS AND
WATER LEVEL MEASUREMENT REPORTS




GOUNDWATER ELEVATION IN FEET (USGS)

650.0

649.0

648.0:

647.0

646.0

645.0
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INCREMENTAL DAILY PRECIPITATION
AND GROUNDWATER FLUCTUATION
VERSUS TIME FOR WELL NO. GMW-1

GROUNDWATER
FLUCTUATION CURVE

INCREMENTAL
PRECIPITATION

rel T T rr e i T e 870

8

15
MARCH'

23

29 5 12 19 26 ! 4 10 17 24
APRIL MAY

21'

M
o

&

o
o

PRECIPITATION IN INCHES



B

B -

N

TECHNICAL SERVICES-
GEOTECHNICAL DEPARTMENT

".E.J

LAl
/ of.

g _

/

Observed Water Level Readings . " Sheet
Project Name [5'6"!(7'4 .| Project !\fo__ ?//3/?._‘%/003 Hole No'éM s
Location A / G'rh’% " )[‘ ,ﬁ' /&- Elev. Ground Surface {G.S.)
N 597, Ez_ W 8L, 4 Etev. Top at Pipe (T.O.P.) or Reference Point (RP." 650. 9 ¢ )
) .Date Started Drilling Hole A Time Total Depth of Hole Drilling Type 7 !
Date Completed Drilling Hole e Time S — ‘_A/A? ' AR
. otal Depth of Piezometer _Footage Slotted
Date Piezometer Installed /Vﬂ Time _ /% 3 é W
Remarks:
Date Time ‘ By Whom Depth to Water* | W.L. Elev. ‘ . Remarks _ 7
3fbl?22 60 pm, | S Stagleny | Z.23 m 75pP £48.67" | /726 Zom Lz /00T = |
— —* Trom Lelo7ERe W vaipE BT
3/2.5’:/?2 5/.'3'5:,04, S S #c;e:/ 2./& " from 7,2 b98. 76 | Al wcn  LAsT ANGHr s
3t l52 | KSR pm | Bllonk | 22/ T 75.P. L8 71"
36,52 557;1»; S. S'/ﬂﬁ‘sﬂy 220 _from T 5. P ceg. 722! IR MED L /I/f;' L 2 118 ek
3/3)52 S i3mm| S. Slteey |20 wn gop | eyped
‘/Z?/ 7.2, oS | £l d © 2211 fem Tpp L, 71’
(//év/z.l “ 53'[1\ e ,0 Sie ber ga ” Dz} f fom D 4 f{ﬁ_‘f_
v//a/e?dz 2 g5 pme| )?),eéw(g}& 1] | 23,0 fom  Top L18.62" | faw. : o.06 guils
MryZaz Gitopoe | D Nehernall | 2.92" " 7ppP £46.50
‘//:20/%9\. 2,5 am. .J Me C/;:JsL 22 5/;. from 7ol L8, ?'Ol [loisnt 1.1 Gch last noplih, &ZC ol Aifg?___
9 5am | N heClozhe  [20254" " 7P | 648 20"
5/, Joz | 17 7am JotheClosh. |2 834" tom  7pp 4¥8. Y5
6/)? /?aZ v 'fS”nm . 1L}L_c. ('laa,[\... ‘1_8 Zé” from 7P Ml
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.O.P. ) or Reference Point (R.P.).
Burns & MDonnel!

~ 080672

Form TS-GT-2-§



TECHNICAL SERVICES

i

GEOTECHNICAL DEPARTMENT Observed Water Level Readlngs " sheer_/ -of:J
Project Name b7 l Project No. P Z)T e 553 Hole No. /=P /TMQ_)
ELo-tnonAW‘z”‘ '5' E. oOF E-W G OF $9vTH Elev. Ground Surface (G.S.) :
LAY Towwy AREA
| — i Eew T g (L OR) o Bleoe WA OB, = 23, /5 spmeow 70
1 Date Started Drilling Hole 3/25’ /52 Time a-. 50}1&-’ Total-{;e;h /of Hole CFrm Prpwo«s §wue2)Dnthnj Tsyp:;‘
Date Completed Drilling Hol Ti ., : /
ate Completed Drilling Hole = /25 /o R ime S ol Am Total Denth of Piosormater Footage Slotted
Date Piezometer Installed’ ’ A Time ' ;
Remarks: ] ‘ ‘ ' .
WiEze Hoas DBeer) Fow over. OPss) Bpe /5 EXPoscp FLOSH WITH
GRoowp Semrncs . LDaros o Coripute Wafee e/ley 75 F o=rFruna b,
Eal . e.
ABAND OMED BoRING By PUMPING 17 BAGS OFAEAT cemsaT .
W TREMIE FIFE KON BoTro ofF opsar go;ée‘ TO. - &,
Date Time By Whom Depth to Water* © W.L. Elev. Remarks
. . . . ' ;. - ‘ , s Jefth ¢ 8 - =
3/2’5!/92 %ﬁ{,ﬂ.m. >. J/d—)}ld/Zy 7. 87', from Jfowfa_g/égzﬁ 85:‘26 o i,i 7 -{rch" /d!/ab( = 2-3./304,
d s Y, -
3/2_{/22‘ L2000 | 5. S/arexy 5.62° ™ GRovarD. 87-53 By — Fkrioz Fo
' framm  WELL ABRANDIN NEANST
—— Al from. —
i C‘--)_ f;'Om X
P = : )
= trom \ Wl Elevatrons - aRe  stast
. - -
. !\_) from /{>/f2?i;p/ fékrcfo.ruré?<77“3 Clse
T/lo from Woth cgedson/ OR _Aod
\VT from Kt gL T S5 S/at? ery” /3/26/ "
: P j(' from .
LN
\. {from
‘X \ from
¥ from
from
from
{from

*Depth to water noted from Ground Surface (G.S 1, Top of Plpe (¥.0.P.), or Reference Point {R.P.).

080679 :

Barns & M*-T.)onncll

Form TS.-GT-2.8




L.L_E._L...LIILIL_.I_L__L__L_.L__Q__L_L_[

INCREMENTAL DAILY PRECIPITATION
AND GROUNDWATER FLUCTUATION

634.0 VERSUS TIME FOR WELL NO. GMw=3

) 1 GROUNDWATER
2 i FLUCTUATION CURVE
e .
E -
Lot .
b 832:0
z e
=z i
o .
l..—-
<€ “ :—2.0 I
& ] A
L - = Q
o i - Z
§ 630.0 1 . =z
2 i F10 3
=z B =
= 1 £
o . ‘ . INCREMENTAL N o

1 ‘ PRECIPITATION - 3

628.0 I | L e S i -0.0-
‘ 1 8 15 22 29 5 12 19 26 T4 10 17 24 21"

MARCH APRIL MAY




B

*Depth to water noted from Ground Surface (G.8.), Top ofUPlpe (T.O.P), or Reference Point (R.P.}.

030679

T

Eums & M%SDonnell

;..'.:'{I_. E_ E. L E — L. I._ e & E_ & @ EL_ E " F__ @__
TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings sheet /ot _Z-
. Project Name [6,.6 A7 Pro;ect No"?/—-j"/?-{/-— 60_? Hole NO-JMW’ 3
Location _ , Elev, Ground Surface (G.S.) ’
N 34,3 W /6 2.5 Elev. Top at Pipe {T.O.P.) or Reference Point {R.P.) L3S, 8;__’
Date Started Drilling Hole Time Total Depth:of Hole - Drilling Type
Date Completed Drlling Hole //i//; Time s Depth/z/i; —— - e’;ﬁg’ . -
Date Piezometer Instalted M Time . /4 7 Y ’ AN
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks !
3/ Pz | E:Z00., | Fwmec Tgphom 75 P | 629.8%' (72D <478 fop Tio 2 00 = a2 g
' 5"/25‘/%7 EL5 pom) 5 Ilatrmy Lgshom Fio.p | G3LOR! || wAter Ze Tope o T
%z |/ D5pm) 2S5V zezgy | 386 fom RO R | 63001! puwd sez )
3/.:,7 f92) 75 Fan| 5. Sk HeZy | g . /E m TH P e29.73' | Priem 7 7?4“.57_%4#;5—5/
2104972 | M:2Gar] £. 5/a#erLV L. j2. from T@Z. 029.75' | BE Mua. nte Phek Test
7_L3f> /42, B-55am| si5/a 77"27‘7 5385 tom gy p 630.49" | Kasyol 2asT A 1L 7l Sk
3(30/92. | [:20pm| S Sladlery | T 3h tom 707 L630.51" | Spavic wel.- Bajl test
A o [+7 {‘L S _5’/4_--({@,(, (7.7 fom 7o P 623.15" | Pawed 8 Bawers. /que../['aﬂ'SJ‘
Vo [:32 S. S/atlery 0. W tom 7o 624 88" | £70 =/ min ;?-eawu':yv /. 73"
) /33 S.Slatrery [0:§2 tom oy 7 625.35" | fry= 2o, FHecovery= 2.207
N (34 | S S/attery (0,32 o 707 625 65" | £T5F iy Recovery = 2.50°
: 7 o 3% 'S, 5’/0—"7‘?//’7 7767 tfrom 7o P 625\. g8 | £75% prin.. 73:4:/9:'9'“ 275"
I / " 1: 34 | 55/@‘/’@/} : q.23 tom 7p P o26.09"| £7% 7pin, ;?ew/efy- 3.42"
\__~ [ Y 5.5 /a.#zry .03 tom 7707 632 89| e £ B mrin., Pecovery = %69
C B)3llgy | S04 5'54ﬂ7'rfzy 5 g3 from g P 629 91 | Peretoped o0o-1, 002, 0003, Gacer -8, Gies-]
1 4////?9L 945 Dril oioborenl! 590 tom 7,0 £29.97 " | Rimp Terbat cous- 1 T

Form TS-GT-2-8




Gy Bow: Bae B boe e b e B

TECHNICAL SERVICES

GEQTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet_ &~ _of Z—

Project No..

Hole No,

Project Neme -+ J /oy 9/-3(9- ¢~ 003 GMiw-3
Location Elev. Ground Surface (G.5.) .
N 34.3 Fw /62.5 Elev. Top at Pipe {T.0.P.} or Reference Point (R.P.) 635. 8 ?:

Date Started Drilling Hele Time Total Depth of Hole Drilling Type

Date Completed Drilling Hole % Time Total Depth of'Piezome:le:/# Fuota;g;id

Date Piezometer Installed 277/ Time -

Remarks:

] Date Time 8y Whom Depth to Water* | W.L.Elev. Remarks
4 z'z Loz 3R pm P. Mioheraall s 8L from  7op 430,01 .,pu”?ﬁb/ep”"’j%k 7(;% oy
- 9/,9 J22 2:2Yem. | P Niohonall . 592" tom 7P 629. 95" | P Test ox otes-m

Gfafea | 4:vopm | f. Clek® 597 o rop | 622 9 3

_’4/&/&1 5:5Lpm. P Mebergall | fo)' Som  gpp £29.86° [Pavd cuo-e
"//‘?/?.;2. 2. ‘/()pm. g e Cle;sL G.Jy' fom  FHp 629 73" ?-m-p‘f's’c sk GMad-LL  Ras.; ©.08 .".:.r.L.
‘f//o/?& /2.’05@43._ ) 6,797 fom T uf 629 737 Ranric 008 ot

B:33am | L/ ,A,Lai g 387 tom TP | 622.5R'
Gls [ | 8ytam | . Pellesh. | £.38' " gop 629. 49° Bos  g.azad
5///5/?.2 8:72m. | D Niehorn.ll 602! " Tpp 625 85" | o cosidi,
7/&?0 /‘?&:L B:25am. -.3 ﬂ'l C,ﬂﬁL 21 /-_/Ak from Top 63L971 i b gk st L1 Sk, S.Zo Secla Sodmuy
_ [0r25am . niLCfe;;:,La 5"95/36"' fom  70P 630.15"
‘1"4?»2‘/%1. R0 pre JJhe quﬁf\a 592/ ftom  ToP b 30.10’
2. | 2:08pm | ) MeClesshe | 5'9%" Fom  ToP t30.11"

9’/025//9;&_ 129 Ppn A e Closh, 1879%" ™ 750 | (3509
5///?,,2_ L Sopm. D Ihellesh. | g 57 tom 7oP 623 83'
5/9/? 370 pa.. J e (‘IHSL/ L 55" trom 7-510 429. 40’

*6epth to water noted from Ground Surface (G.5.), Top of Pipe {T.O.P.), or Reference Point (R.P.).

030679

Burm & H‘-‘Donnell

Form TS-GT-2-8



INCREMENTAL DAILY PRECIPITATION'
AND GROUNDWATER FLUCTUATION

639.0 - VERSUS TIME FOR WELL NO. GMW-4
-
’8‘ 1 GROUNDWATER
%‘ i FLUCTUATION CURVE
5 1
LIJ -1
b 837.0 4
= 7
= 1
o .
%E - 20
o : £
- O
e i pd
E 635.0 5 | =
2 ) | § 1.0 Z
Z 4. =
2 it =
o i INCREMENTAL o
g PRECIPITATION o
i 1 . L] . o
1, B 15 22 29 5 12 19 26 4 10 17 24 21

MARCH APRIL MAY




—_—

~tel —ovel Headings " Sheet 4.

BT
R S | | ProiectNo. o, 219 &/ 053 HOe N e/ 3¢
— . ' Elev. Ground Surface {G.5.) .
N qg’& ) S w BROY Elev, Top at Pipe {T.O,F) or Reference Point (R.P.] ) 45 b
Oate Started Drilling Hole Time Tatal Depth of Hole Drilling Type
Date Completed Drilling Hc:af/z Time - 4//
: /yﬁ Totat Depth of P'ezometer Footage Slotted
Date Piezometer 1nstatled /t/z Time /y w/ (72, ,&) prrs
Remarks: -
Date Time By Whom Depth to Water* -ify‘.L. Elev. Remarks
3oy 5s Pl | 3. Stefeny. S g2 om 7 | 636.78" | TR T Lovas 2,
325/ 82 | 6 @Fpul S Slafexy H78 tom o P 636 82"
Sfet/92 | 20 o 5. Sterrerd | 488 tom 7ioP | 636 7R’
-3/—'1’0/:23' E A S/a e, B8P tom T 5> | 32PN TN e o Lo AL (13
3/3///72- 5@ Pa b S S’/a{f.g,:;, F.HE  fom 5 P 4377 7
2 42/ 22 5 25pm ) P (lk g g7’ fom  Fof . 437.13"
A/// (2. | Bivtam | P Niohigall T3’ fom Tof £36.R6 fois i oo® el
Z, // /22 5 slpp | £, Miebergall 5. 357 fem . 7Hp $36.25"
'//?/%z 3ioopon | b MeClesh | 562 o 0P £35. 98"
ef//o/%zg 12 lPpe | P ll;,péu.mj} 5,637 M Top 43597/ Rnein 2006 el
é///:r/?,,z B350 | P /@,,Am., | 589 o Top | 635767
4 Ji5)92 $ s | N e CUTh. | £.95 m 7pp 635.70' e+ 073 el
“ 9//4/21/.’2. & ZSanm. ‘P AJ:PALM‘A a]j S bY d : from T.{)/o 63_5.?6, Kooy * 0 a¥ el
-5’—;@7&4 8.2 Beon. b s 13792" om  pp 432 83’ s s vt s iain
_%l 72 2o 308m ._] fie (lns!.x 3" o Top 63323
- Aillpme |3 M Clomk, | 4'2%G% ™ 7opP 637 90

*Depth to water noted from Ground Surface {G.5.), Top of Pipe {T.0.P.}, or Reference Point {R.P.).

080679

]

Buarns & MDonnel!

Farm TSGT



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet £ __of &
Project NamE&G‘kT—A Project No. 9/ - 3/? _ ‘/'"00_5 Hole No. 6“!’4 W - r./
Location Elev. Ground Surface [G.S.}' . )
7 N . 78, 2 Fuw 3%0, ‘/ Elev. Top at Pipe {T.0.P.) or Reference Point {R.P.} é ¥/ 6o Vs
‘Date Started Drilling Hole /qu Time Total Depth of Hole M#_ Drilling Type
: Dete Completed Drilling Fole /'/ A Time Total Depth of Piezometer Footage Slotted
Date Piezometer Installed ”ﬂ Time
| Remarks:
Date Time By:\)’\!hnm Depth to Water* W.L. Elev. Remarks
v/23]92 2106 pm J. e Clersh 976 5g" tom o P 63% 05’
5 /)22, L6pon | L IheClee |578%7 >  70f | 435 U’
s/afra. | 3:2pm | ) IheClesh [£'2% v 7pP | 435 92 -
@y/‘?&_ Jo ke Q&sL v 75-4”"% TP 4 36. 80’ '
from
from
from
o |
from ~
from -
“from
from
from
from
from
from

. *Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.}, or Reference Point (R.P.).

UB0679

Burns & MDonnell

Form T85.G71-2-8




INCREMENTAL DAILY PRECIPITATION
AND GROUNDWATER FLUCTUATION

16360 4 VERSUS' TIME FOR WELL NO. GMW-5
fg‘ 1 GROUNDWATER'
A ] FLUCTUATION CURVE
= A .
b ]
LI..I .
L §34.0 4
z 1
-
=z Jd
o R
=
< . 2.0
- 152
& : C
Lu o )
=
m - —
E 632.0 ~ z
5 ] | 10 3
3 : <
& . . ) INCREMENTAL o
2 1 | PRECIPITATION. o
! il L]
630.0 ‘L L | FEL oo r 0.0
B 15 22 28 5 12 19 26 4 10 17 24 21"

MARCH APRIL MAY




LL.,L_LI._LL.«L_LLL_I;;(":'E“'

TECHNICAL seav‘uﬁ:‘ss
GEQTECHNICAL DEPARTMENT

Observed Water Level Readings sheetf_of 2=
Project Name FG'G'/(?'A Project No, ?/_, B)P ) 003 Hole Noé' M/—:" '
Location : Elev. Ground Surface (G.S.)
N 279, 3 CO 84, 8 Elev. Top at Pipe {T.0.P.} or Reference Point (R.P.) Lvb 297 .
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Drilling Ho,I‘e//g - Time : ‘ /7/ f
W ' Total Depth of Piezometer Footage Slotted
Date Piezometer Installed ﬁﬁ" Time L/ ’; b ’ (72 / J
Rernarks: ]
Date Time By Whom Depth to Water* w.L. Elev, Remarks
22t [92. | 500 pm | 6.9 lattery /3:5] fom 7m0 P, £32.72" | Y5 S m ST foums 72 ok
/zr‘/ 22 | S 75p.m S. Strters L3258 " gap L 327 | Zawed <57 Mgus o ooty |
92 | 2:30pm| S-SjaHery | J3.5b. wm 7pp . | L3273
3/30 /52 '?-'_?fém 5 S/A#.azy . J3.58 tom o 2 v 632! | FBawes Lag - A/:’;f{n"
5/3-//42 ISP | S S‘/mmy /3.5% wom 7P | 4632750
biSopm. | B Clark (338 o 70P | 63273 |eeemt guuns
z/A» /22 | 542 pun | P Mebergell | y3 597 0m  4p £3270" | oot cmane Rar: oim cch
. ?//0/942- Z .55 ;)m. )D._/l/.eéwfna. }} Ll 28 ' _trom 7010 6 33. 5!, ’p,‘:.u CoMan iy Co: o.66 tachy
Y//t//?a-_ 82 %0m | D Mo bmg | 230" om Top 32, JF/ |Prosteiess TS Fome TR ok G
?//5/?,1 8300 | ). Me cn-,sL. | 309" T TP 633.20' Run: oo ztasty
‘///6/?91‘ éLS‘Eam.__ . ” . U 8“/' from TO_p 637- Q{I Pasrgr Hest st = AR oz e.aw gucd
o/%l _2:30 pon A e ieISL Rl l% from  70f 634 15° | Rovin: tott onsls sty | oi2c sel hda
ﬁ[& Lo:poam. | N IheCloshe | R )" w700 34427 | ‘
Z/gglz‘g Ll p J e Clasd. 12! 2 Mg! o Top 633 70 |
| hsfao | L93pe | e Clagh. | R84 Top £33 5" |
43 y/mv 1 ZBopee | Nellosh . | "9 om P 633 98 |

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.), or Reference Point {R.P.}.
Buens & M onnell

030679

Form TS-GT-2-8



BB BE. @_ & E E_ & E_ I S e

TECHNICAL SERVICES: : . "
GEOTECHNICAL DEPARTMENT - Obser.ved Water I evel Readings Sheet. C=_of __ &
Project Name. E&é’,@ ?-—A . Project No, 9/ "}/7" 5/-00_5 . Hole No. 6/1/1 -5
Location . _ Elev. Ground Surface (G.5.) : .
N 299.8 o 204 T Elev. Top at Pipe (1.0, or Reference Point (FLP.) L 90.25
Pate Started Drllfing Hols : / Time Total Depth of Hole WA . Drilling Type
Date completed Drilih"lg Hole P /V 4/ Time Total Depth of Piezameter Footage Slotted '
Date Piezometer Installed £ Time . _ 477 (T2/P)
Remarks:
Date Time By Whom- : Depth to Water* W.L. Elev, Remarks
slifaa. | r:azpe | N MeClesh, |R7p%4" ' 7oL | £33.45"
5/2/22 | 2 tbpem | ) Ihe Closh 4357”5 | 432 8o’
: i . from
from
from
i ‘ ‘ from . ) 1
from
from
from
from
. from
; " from )
from
from
from.
. from

*Depth to water noted from Ground Surface (G.5.), Top of Pipe (T.0O.P.}, or Reference Point (R.P.).

080679 . Burns & MDonaell Form T$.GT-2
' Enginears-Archilactd~Comuliants .




INCREMENTAL DAILY PRECIPITATION
AND- GROUNDWATER FLUCTUATION

640.0 - VERSUS' TIME FOR WELL NO. GMW—6

7 1 GROUNDWATER.

A - FLUCTUATION CURVE

= ]

I ]

L 638.0 -

Z -]

z i

= i _

= _ 2.0

5 g

g 4 X O

o ] _ =

bl 636.0 - X -

< - B <

= — - I 1o

% - l‘ __1.0 5

D T it - =

3 ] - =

& . | INCREMENTAL - o
-+ : PRECIPITATION " o
: il sl

1 B 15 22 29 5 12 19 26 4 10 17 24 21

MARCH APRIL MAY




. B, E_ B E. & K ®E B & E. B_ ¥ &

TECHNICAL SERVCES

u.—— - r . ‘r_.v:*; r—__ r

CEOTECTINIGAL DETARTMENT Observed Water Level Readmgs Sheet_!___of _ &
Proiect Name ffé’ ATA Project No, ?/ 5,/‘9 '5/“&5\3 ‘Hole No. G - -&
Location Elev, Ground Surface (GS.)
N = é 2 9 ﬁb.) 22 59 Elev. Top at Pipe {T.0.:P.) or Reference Point (R.P.} é Y o‘? é O
F\ate Started 'Drijling Hole ”/ 7 Time Total Depth of Hole Drilling Type
Date Completed Drilling Hole Time AWK
i M Total Depth of Piezometer Footage Slotted
Date Plezometer Installed 7,2 Time _ /4 s7° (7—3 /o)
Remarks:
Date : Time ) By Whom Depth to Water™ W.L. Elev, Remarks
3et/77 | S 20pm | 5. 5latleny | £28 o g p. | 638 33| PoFE TS e L 237
3/:8/72 | 25,0 5. Sttty Hie tom Top 632 | Raswed casr yocar & recd
Sfei/p2 | Z2:4Bpn| S. Starery | 2izp v zip P | 63812] _
3 /30092 | G am | S §fa+tez/ 4. tom T AP 638.20" | Rawel 2Ast Wiz f e 14z ou,.
350/52 | SFspm| < .S SaAee, | 3. 52 tom o P | 639.08' ’
‘/A,?/?.Q 5.’55'{3 D & ,af/c:.. - _(Z’,‘/ol—’ from =5 0 ’6«38 ‘{8' Develop Gutud-15
4 4 L Oép ‘ p A}l?ée/‘jja// 5 09 ’ _ffom 7~2P L3251 Puet Greo-ll
%, /9/271 . /."58/0 . J._-n'lc,cleasL— 5, é&l from 7 2F. £34.98 Doitl GHST, Poen test Grear-tly Lol v6. 0B el
f’//o/?a?_ 2R Pan L Miedoraa 2 5 337 tom 7P 636.87 | p-rt Gres-in Paci 23,06 s2ck
V//y/z,{ Prtboe | P Myehorsall | €797 TP 63641 |Boslr 2478 1B B tet ams-n
fosfar | Brada | ) MeClesk | 422 " rop 63038’ G o 25 2
9’//6/9,,2 2234 p /Uméaﬂm.[/ 62?’ from T_Q)D . 636-33{ A;ﬁ.-.b«-p fest Gad-1g Road. o.o0Tuck
| Psoame L) meCliish | 3 '//” o™ Top. 63868 | et o.zecck hdmy, nlrch gt
?/;)//%l [0:020me | N fhe Clopade 3 15" om 7P £38.98" ‘
f//zoz/f,z_ 1i85pem | Me Cleske | 370 %" o Tpp £38.8.1°
gfasfer_ | 14Tpme | ) MeCleshe |30 5G" = 70P 638 71" |

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.}, or Reference Point (R.P.).
Burns & M*Donnell

080679

Form TS-GT-2-8
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TECHNICAL SERVICES

SEOTECHNICAL DEPARTMENT Observed Water Level Readings ‘ Sheet 2= __of &
Project Name E- e & YT ﬁ' :Proiect-ND. ? /-3 /2_ }'/"00'3 ] Hgle No, 6: Mo - é
lLocation Elev. Ground Surface [G.5) '

N 5 LR, 9 E w 225, c? . Elev. Top ot Pipe {T.O.P.) or Reference Point {R.P.) 6 Y2 . bo
Date Started Drilling Hole /V/ . Time Total Depth of Hole - Drilling Type
Date Completed Drilling Hole 4/ A Time Tota!l Depth of Piezometer Footage Slotted
Date Piezometer Installed /// ﬁ Time ! :
- | Remarks:
Date Time By Whom ' Depth to Water* w.L. Elev. ) : - Remarks
Yar/o2 | p3bpm | S M lash, | 47 734" om 70/ 638 40"
shtoz | Lsepm | A MeChol |5'5% o g0f | f37 00
SI/Br/?R 2."5-6’4/&, J. e C’prsL :é & ‘é from pr 636, .09-’ d
) ’ : from ‘
from. '
: from ) '
E from
from
from
from
from
from
from
from
from
_ from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.], 6r Reference Point (R.P.).
030679 o ) ; Burns & MCDonnell Form 18-G7%;




> INCREMENTAL DAILY PRECIPITATION
AND GROUNDWATER FLUCTUATION
L 634.0 - VERSUS TIME FOR WELL NO. GMW-7
=] 2 | GROUNDWATER
7] i FLUCTUATION CURVE
(®] S 6330
®] I :
Led -
(a] .
= -
m - 632.0 —:
@) E
> _*': . -2.0
=] 3 : 7
: a? '.' L 11l
-1 z L x
L 631.0 5 : z
O & ] - Z
o = : ] o<
=y 2 z -1.0 3
é 630.0 - - =
-y S : _ _ INCREMENTAL - T
0 . : | PRECIPITATION - &
L 1 o (il L0 o B
629.0 _1 : ; ‘ Lt - = = L ‘ |: : O'.O’
m ' 1 8 15 22 29. 5 12 19 26 4 10 17 24 21,
S MARCH APRIL MAY




B Wow B B B B B B K. € K & B 8 ®EC

TECHNICAL SERVICES .
GEQTECHNICAL DEPARTMENT

Observed Water Level Readings

r\:i rﬂ V -.’:'.. r-“ r-‘n

. Sheet / of &

*Depth to water noted from Ground Surface {G.S.), Top of Pipe {T.0.P.), or Reference Point (R.P.}.

080679

Buoms & M<Donnell

Project Name £~~~ 477 Proiect No. Gy 3/9- 4/-003 Hole - GMu-Z (Seren)
Location Elev. Ground Surface (G.S.) ‘
N /24 '-5 Fuw . /9?‘ y Elev. Top at Pipe {T.0.P.) or Reference Point (H.P.).— 63%. 8o TR
Date Started Drilling Hole W Time " Total Depth of Hole Drilling Type |
Oete Completed Drilling Hole ZA Time, Fotal Depth of Piezometer Footage Slotted
Date Piezometer Installed 4/ﬂ Time / 3 2p % /(9
Remarks:
Date Time - By Whom Depth to Water* W.L. Elev. Remarks
3 /zJ/ F2 3:55pm| 5 Sltline &.527 from gu P 6 32. 28! D}f::.' ‘2 ‘/ oM .= /2 Lo
3/25 /92 | £ eml S, S/ A &-56 _ftom JoP 632:24" | Prine fort sygdy
/26092 1 H0pn]  S.Sjeatly | L4277 v 707 | e3278"] - -
5/27/92. | 7asam| S. .5—/'4.-7}"?#?'/ £.78° tom gl P 63202 | Prrivz 7 Paceswe TES7T SE-.
3/22/22 | //-3ban| S.S5lanety 673 w0 7o p| 63261 | TS pin tode Pacicer Fesh
3/35/?2 P05 pm| S. Scatery .56 fom —FHP 63224 | "Raweo  2ast_ 4154+« s13eek,
3/3] }6}7/ 5'6{0?# S. S/&ffc:fy ﬁ37 from 0. P- &322 93'! IDeuc&an Otusl, G2, OAN3 | Giatd oy, G- sY »
v //? }'?ol Sin5p /0 C/aré ' | 4360 fom  rop &32. gy’ Lonp Fest goues-8, bm-n-;lg. G s 15T
d//é/?:z 5.5 %;zm P Wvebergall | 4 55 tom _7pp £32.25" | o onsii
4, //a/?.,l /z.'/me__E_Mu&e)/ 4 .Bp" m TP 6300 | niit quist8  fasr sse sl
y//y/f,;L B:254m | all | Z ! v TP 63167 |Dretie cussiz 2l8 Py teot Giis-c
| | 8Y20m | ). Ne Clé:d Z.ot! ™ TP 63177’ Ry : 6.23 duch
| /%2 Be2bam| P Ivie bmgoJ' Z.04'_ "™ 1pp b3 76" | Ry sect cuu-13 Raus: 0.08 dsch
7 7 Lot miqght 10 el
%4 /2.2 Biovgome | J. fheClezhe 14769 Top 632,25 |Race: Toe] '  azecd
| Yhrfar | mseme | ) eClesk. |67 Y 632 45!
4 32)az Rivopm. | N MeCleshe |6’ 24" fom  7pp L3258

Form TS-GT-2-8




(B By B B B . B . L E K ® E E & € O .F

TECHNICAL SERVICES

GEOTECHNIGAL DEPARTMENT Observed Water L.eve! Readings Sheet < of <
Project Name EG‘G’ k-’——A, Project No, ) /=379~ 7_003 Hole No.-éM‘ Lv--}'
Location ‘ Efev. Ground Surface (G.S.)

N o 5 E’_w 1974 Elev. Top at Pipe (T.0.P.} or Reference Point (R.P.)- 6 38.80 v
Date Started Drilling Hole : Time Total Depth of Hole Drilling Type
‘Date Cormpleted Drilling Hole J/’? Time _ /V '4’
- Total Depth of Piezometer Footage Slotted
Date Piezometer Installed y 7 Time | '/2 22 7or
Remarks:
Date Time By Whomt Depth to Water* W.L., Elev, Remarks ;
Yf23/22. | /o5 J. Mo Cleish, | 4'2 64" tom  Top 632.57'
sgfia | sotopm | D hellusk, |6'37 v 74P | p3255’
5/4/9»2., /3.2 pon . nlc.C/ns:L 6 ’3?49-‘ fom 7o (32411 i

s [ofea | 3:02pm | N DheClesh [ 323" ToP | 43160
. . from :

ffom

) trom
from

from

i from

from

from

from

from

from

' from

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.), or Reference Point {R.P.}.

080679 Barns & M*Donnell Forng 150722
Fopineers-Anchitecti- Conaullants




z INCREMENTAL DAILY PRECIPITATION
AND' GROUNDWATER FLUCTUATION
ol 632.0 VERSUS TIME FOR WELL NO. GMW~-8
= I3 ] GROUNDWATER
@) % n FLUCTUATION CURVE
= 631.0 1
0‘ — .
Ll -
Ll .
n L .
M| = E
> ]
Q -
- o 3 2.0
ThE :
=l n L
O I §29.0 .
i ] N
4 & : -
'z . ) _ -
<BE : z £1.0
£ 628.0 - : -
Q 4 0 B
=] S : ‘ INCREMENTAL -
Q. 1 if PRECIPITATION :
L 3 - T .
m B 15 29 5 12 19 26 4 10 17 24 21"
-] MARCH APRIL MAY

PRECIPITATION IN INCHES




TECHNICAL SE RVI!.,ES
GEQTECHNICAL DEPARTMENT

Observed Water Level Readings _ “sheet_L_of _ 2=

. ?roject Name 5-65 A’??I . . Project I\!o_ ? 2. 3 , 9 _ ‘;{ 587 . Hole No. GMW—S

Location Elev. Ground Surface {G.5.) £ 1

N Y2. 0 . Fw: . /8.9 | Etev, Top at Pipe {T.0.P) or Reference Point (R.P.} &35. 931

Pate Started Dritling Hole' /W Time : Total Depth of Hole : DrillfhgType

pte Completed Drilling Hole pz4 Time Total Depth ol Piezometer ) Footage Slotted

:Date Piezometer Installed M/ Time /¢ SO, 75 f

'Remarks:

Date Time By Whom ' Depth'to Water* . W.L. Elev. Remarks :
3/2¢ /52 3:20pm J5S /@ﬁe,i,;, L8 twom o, P 620197 | Derrd pr were = 1950 foon. ZolE
xR R 7o et S PR WA = 70 e . ,
3/25/52| so:00am] S Siattely | 580w Top | ¢3003" | Priin s hoil tect

. from . o Abomdaad Eres-2, Dl SB-1
G5z | 57z | S Shatte, £.y87 tom Top 629.45"
?/zé/?z_ JO: 4D am| S . Slettbey | $88 tom 7. P 630.05" | Bust_sB-2
' 3 /27/52 | 72 56am| 5. f/z:,#ezlr" S g5 kom TP | 29 98 | Prur o Pacwrw Zrss
5/27/1'2 (0. 700 m| P Clary 558 oo - b29.95" | BB g prts  Feprr TEsT
’5’/ 2.2/92 | N25am| S. Slanezy 5.95 tomTor eR9.98\ Y apim. suro Fhcker ek
3/6_’//4'7’/ $:08 7. | 5.8/ tees SH7  wm T2 P £ 30. ¥8' Pevalog oe-t, 0ot 0id, Gl S, Gheas i
5/5/22 | S fiom | S Stattery Bbs o 7. P 422 23! iﬂg ¢ Ll l}e,;gte,md' /
_////?2 2:00 0 |\ Dol fishery M | 5957 "o 1pp ézo.oo‘ e M,,XZ"L%’;@ R -y
5//2 /?al 225 L A/,p/).»,fﬁﬂ' 5.80" " TP 630. 13" | Frp fest Gumessg
/—////?;L Ubta | P Nochecnall | 5.92" tom TP 630. 01" | . ;|
y/e,a/sa,z _2:35p | J fhel)eisl 5 95 o, T o 62998\ Dutt_creot?  Pump Test gia-te . |
t /2o | f1:5%a | 2 Wichreaal] | £oor’ " 70p 629, 92" | Puzet_guess Rorii; 0,06 in.

*Depth to water noted from Ground Surface {G.S.), Topgf Pipe {T.0O.P}, or Reference Point {R.P.).
080679 ¢ Buarns & MDonnell Form TS.GT-2-8.
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N Rty
TECHNICAL SERVICES '

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet_Z=_of =
Project Name‘EG_‘;E_LA Project No, ¢/ 3/9-9- 003 B HoleNo. = o = 2 '
Location Elev. Ground Surface (G.S.) .
M q‘? O R /R 8:? . Elev, Top at.Pipe (T,0.P.)-or Reference Point (R.P.} 635 93 ’
Date Started Drilling Hole ' Time Total Depth of Hole Drilling Type
Date Completed D.ril!ing Hole 'A//d’ Time. | : /f/ 4
‘ M " Total Depth of Piezometer . Footage Slotted
Date Piezometer Instatled Jl//”/ . Time o ) SASD
Remarks: . .
. Date . Time By Whom ‘ Depth to-Water* . W.L: Efev. i Remarks
"7' //5//?.2 B3/ am V4 LUceborsal) 6.237 from TOP &23.70" :
////5/2,2 Broyzam | N MeClesh .23 'm Top 629. 70" | et .23 el
‘//// Vo2 | 8:3/0e ) B Mucheanll | £.787 v 7P | (2235’ Ras:i o.of wich
5;43 722 | 870 am Y lhc_C]e‘:st st 5P wom TP £30. 99" | Recn: Tdoy o.20 sut, Voskedo, Al ol
Mz;/m £0:230m | o MeCloshs | 513 Hg'tom  70P | ¢ 30.62° '
v/32/22_ | 2170 ppe J e llask |8'¢ ¥g"wm  1pp 6 30.56"
4%23-/2,1 200 pre L MeClesh. | s's2f"w0m  70P | 435 y9!
thufra | Ltepm | ) Boclil, 5’53 w750 | 43a ve!
5/1/9& L3 Tpm /) gﬂb}gL & ‘i om  Tpp 430,07
;*5//13/9;_ 30Spon. | S [he Clesh, Lo’y Wa’ fom 70/ (29 55"
! from
from
trom
from
from.
from

*Depth to water noted from Ground Surface {G.S.), Top of:Pipe {T.0.P.}, or Reference Point (R.P.).

080679 Borns &m‘mﬂ! Form T8-01°2-8
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INCREMENTAL DAILY PRECIPITATION
AND GROUNDWATER FLUCTUATION

632.0 VERSUS TIME FOR WELL NO. GMW-9

GROUNDWATER'
FLUCTUATION CURVE
631.0

~ 1
79} -
O -
S :
a -
5 ;
Ll -
b ]
z .
630.0
=z -
= .

LE—(J . -2.0°

2 620 I

e ] -

5 . ] i . z

2 ] ' 1.0 5

£ 5280 - - ©

& : | | INCREMENTAL - =

: 1 - PRECIPITATION - S

: nll L o &

627.0 - I - Ll l [ l s I ‘ : 0.0
1 B 15 22 29 5 12 19 26 C 4 10 17 24 21
MARCH APRIL MAY

US EPA ARCHIVE DOCUMENT




*De‘th té water noted from Ground Surface (G.S.), Top o\f‘Pnpe {7.0.P.}, or Reference Point (R.P.}. *

" 080679 .

Burns & MDonnell

Duveloy GML- T 18

Form TS-CT-2-8

TECHNICAL SERVICES _ . . .
CEOTECHNICAL DEPARTMENT Observed Water Level Readings sheet _/__of _2Z-
ProfectNome e 79 I FoleaNo.: @y 592 & - 03 Hole No- gwsten/ - 2
Lacation Elev, Ground Surface [G.S.}
N 0. b Fuw /65, .é Elev, Top at Pipe {T..O.P.) or Reference Point (R.P.} 637 57!
Date Started Driiling Hole ' " Time Total Depth of Holé Drilling Type
{ Date Compieted Drifling Hole 7%'/;, Time T o'f P;ezom;{/ o a e
‘Date Piezometer Installed /Af Time z0.20 7@ ~
Remarks: -
]
Date Time By Whom Depth to Water* W.L. Elev. Remarks
32y /02" | 3:50 por | S.Slagety Gpsvon To.p | 63092 "pl. 7252% /atin: £9 pom
F2s/ 52 5Py S“,/ﬁf_;-fgg e | 4. =2 T Ty P £30.65" | plCave Aew S&E-
: 3/25/72 /'p,f-m S ,-f/@?fm; £ 8O fom 5p. P 630.777 | _P:czu_ s2-2.
L 3/27%2 | 7 0am| S St ﬁéw 700" tom 7 4p 63057 | PrRIR t» Pocwer TEsr S5
3/27/72 /a.‘-Z?Za.m FClann i é..,g/’ from 77 P. b30-66" 23 pon vhes pre  Facs T=rr!
5[27/42 /D2 e P /e i | &. 8¢ from 5% 2.7 630.73" | 33 mrin. pors IReA T
3’/27/‘?2. f0E Do | &, 5’/4#&?:9 £.758° tom 7.2.7P 630.77 | B0 msw. 17770 Fheck TsH |
32/27/52 | fl:20a.m| S.Slatery | £.6% fom 7 0.P 630.93" | TP opimy. s o T st Tk
3[27/ 72 | M5 7am J. S'/arfr@’?é’y L. 38 o T o P 630.77 | L/6 p1n. yat  Pacter Test)
3/30/?2_ Q‘dﬁ am | .35 j/ﬁ-ﬂ"ezx/ S g tom .o £30-93 | Ramen tasr pMicar '
3/?1/97 5} ‘/Oiﬂm\. S- §/@ff£fy & 72 from 4p 2 6 30. 35’ Divefop Sca-l, Ourz, Ouw~3, Glabl-D, Gl
6’1)/?2 5112 p P ok 6.52° " 7P 631 65‘( Picp o5t Grua-8, Prnlap Ghos-iS,
z//;,/;:e b0 pon| P Feborgall | £ 48" 7oL | 630, 89 | Ducuvit
I 2 '7_51' A J ”’If C}ets}\_/ & .?’8’ from T2 £.30. ?7I Sy Test Gres-14 . Roli 10,08 ey
‘///o/%l | Y/h 9’?4, A /D,eéerd«g 4. 80 v TP 630.27' |21t anw-s Ract, p3é sl
‘;’//5’/%2 B:R8a. L B Noehoca'a 702 from 7 2P L30-55" Lop desk gacto-17



B B 8- E. & E. E_ E. E_ E_ B ®. E_ E_ E. E

TECHNICAL SERVICES .’

)

GEOTECHNICAL DEPARTMENT Observed Water Level Readings | Sheet_Z— of .=
Project Nama EG" 6’1‘<T-/4 ;Proiect No, 9/- 319 Y- 003 . Heie No, LMW~ 9 .
Location ' o Elev. Ground Surface {G.5.} )

N 90,4 E’uJ /;’95. A - | Elev. Top at Pipe {T.O.P.} or Reference Point {R,P.) 63757 i
Date Started Dritling Hole _/Vﬂ Time ' Total Depth M”Hyr Drilling Type
Date Com.pleted Drilling Hole /’/id Time ) R ] Piizf — o m—p——r
Date Piezometer Installed /ﬁ% T Time - Zoz 7
1 Remarks: ‘
Date Time _ By Whom. Depth to Water* W.L. Elev. | Remarks
9/rs/92 | 8:5%Fa | N e Clesh Z.02" from TP | | £30.55/ P o.73 sl
4’//6/_99\. g: 270 -D I\Ja-e.ber';rx.” L.95" fom  TppP- 630 - 1= Piwp test 64018 Rous 0 of ercly
£L8[72 | 3i68pm | N hhecleshk | 279" vom 7P | £30.y4’ | '
from_ : .
from
from ' ' , ‘ ' !
from
from
from
from
from
from
from
from
from
. . from
‘; Depth to water noted from Ground Surface {G.S.); Top of Pipe {T.0.P.}, or Reference Point (R.P.}.
080677

Burns & MDonnell T , Form TS-GT-2




B & 6. &£ B € E_ K. ¥ L. & £ p. ¥ E_ % €& ¥ ¥

INCREMENTAL DAILY PRECIPITATION
AND GROUNDWATER' FLUCTUATION

635.0 VERSUS TIME FOR WELL NO. GMW-10

GROUNDWATER
FLUCTUATION CURVE

634.0

GOUNDWATER ELEVATION IN FEET (USGS)
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TECHNICAL SERV.LES

GEOTECHNICAL DEPARTMENT ‘Observed Watér Level Readings sheet 7 of _ 2=
Praject Name 56'—5'/(7-_/4 _ : I Project No. ? /- 3/9-¥-0063 ] l Hole Noé. W-r2
Location . Elev. Ground Surface (G.S.}
N /52, 6 Nt AV ROO., O Elev, Top at Pipe (T.0.P.) or Reference Point {R.P.} ’ 6%3. o6 ‘
Date Started Drilling Hole _ ”/4 / -Time Total Depth of t:iole ‘ Drilling Type
e ComPIEted‘Drilling,Hole Mé{ : Time ‘ Total Depth of Piezometer %/% ' Footage Slotted
.Date Piezometer Instailed ”/ /ﬂ Time - i ' /.5 § 4 THs2 &
jHemarks: T Ds LS '?a/._/, D/x;‘d :
Date Time ' By Whom Depth to Water* W.L. Elev. Remarks . .
Zb s G e | S SR, Fy7” om Fo P, 03389 [Depth=/58 47 720 Gpm e 7 |
3/25/22 | S oSp..l S. Sletteny | 218" wm_rop  £33.90" | Rawed insranspzr £ Tos, |
3/26 /92 v ¢df m| P Chex 2.2/ _from Tpp £33.85" | ' ' 1
3/3'0/92. < B |sopn S Seamery| T8 wom op. | £33 | Bawes cacr Night: 413wl
3/3//22 | Z28pm | S Skter, | B.86 wmzo.z | 34200
7/;/?; _6:30p V2 C/,z/ﬁ( 8,937 fom 5pp 63473 | Drvstopad  ctico-is
Z Ve f22 L ’/51,»;1 w | P iebergall | g a7 wom 7L | 43399 | mited smes-te
?/t)‘/?,.?_ R0 J e Cleak 9.397 fom TP 633. 07 |pud gy Kai : 0,68 ael,
?’//o/-?pl. 7 9’.3/3: £ A&géec{a } 9. 39 "' fom 740 £33, 62! | Dast gues-ts | faun _o.06 el
7//7/9,,1 B8R, | /| %80’ fom 70/ 633.25" | Dietop GMO 1T 18, Pung Fest_GH0-17
q/szsa,a | _£:39. | 0 meclish. | 929" Fm Tpp 3227/ . e eezsad
l 5%//%/2,,2_ B /%a P M LQTJ - [ | 9pL’ o TP 533. 40" Py dest Gttty -8 o 0.0t etk
‘ ZéZaz’?a_Z: B354, J. /e C_/e';sL-v L @lp M dem T 634 06" | Wi sour macnrs. 1 cack, Tidey ©.2€ el
| qfarftA | /p:08e | N M Clache 1874787 70P | 63703’ '
Y li2/22 2:22pone | N Mo Clash. | 972" om  7oP | 43394
ghosfar. | 2:03pm | D e Clesh, | 9777 som 7P | r33.98"
*Depth to.water noted from Ground Surface {G.S.}, Top of Pipe {'I_".O.‘P.}, or Reference Point {R.P.). .

030679 4 ) ‘ . Barns & Monnelt ' v Form TS-GT-2-8.

-




TECHNICAL SERVICES ' -
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GEOTECHNICAL DEPARTMENT Obsérved Water Leve! Readings Sheet. &= _of _Z—
‘Project Name EG‘-&ZT‘/} Project No. Gf- 3/ I 003 ) _Hole No. EM ")O
Location g ) Elev. Ground Surface (G.S.) '

N /52. b Fu 200.D Elev. Top at Pipe {T.0.P.} or Reference Polnt. (R.P.) Ly 3.06 /
Date Started Drilling Hole . Time Total Depth of Hole Drilling Type

‘Date Completed Drilling Hole Z Time "~ T Dot of 'P'ie/zZ: /ei;” Fos Slo.tlted
Date Piezorpeter lnstaglled‘ ) /VAL Time ) B J _54 f7 ma
Remarks: . . :

Date Time : By Whom Depth to Water*. ' W.L. Elev. ' Remarks
GRr/22 | 153pm | g MeClesh | 97 #gtwom 1P £33.9%° |
Nsltor | rmdpe | S Melloid. | 975%"n g0p . | £33.7)
5'//,9;/21 Zo20pmt N W Clessh | F'rs 957 mom 7P | (33 /8
. from .

from
from _ '
from
from
from
from
from
from
from
frc;m
from

_ from

*Depth to water noted frorp Ground Surface {G.S.}, Top of Pipe {T.0.P.), or Reference Poiﬁt {R.P.).
080679 Burns & MDonnell Yorm 15-GT-2
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- INCREMENTAL DAILY PRECIPITATION
4 AND GROUNDWATER FLUCTUATION. -
TT| 636.0 VERSUS TIME FOR WELL NO. GMW—11
Z :D(;; . GROUNDWATER
= IR ] FLUCTUATION CURVE
= .
— B 635.0 -
@] o ]
l_l_ -
LLI - 1
> % 634.0 - r20
- - d N T
T ISR -
e i - =
O s 5 X >
4 S 0] ; : T
o 633.0 4 : 1.0 %
= 1 B oA
< 8 :i L E
<BE 1 INCREMENTAL n T
oL i PRECIPITATION - G
] : ‘ - o2
Ll 632.0 1L l_? It Hw] o0 Foo B
11; 8 15 22 29 ] ] 12 19. 26 l 4. 10 17 24 21|
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CEOTEGHNICAL DEPARTMENT Observed Water Level Readings sheet _{__ot _ &
Project Name 5—6 é k7—14 \ ' ‘ Project No, 9/,. 3/ ? - 4/__ 0-03 Hole No. C’;Af“/"//
'Location ) Elev. Ground Surface {G.5.)
N Qo3 . B/ /%%, & Elev. Top at Pipe {T.0.P.) or Reference Point {R.P.) - 693, |5 i
Date Startec.I Drilling Hole W : Time Total Depth of Hole |, ’ ) Drilling-'_l'vpe
Date Completed Drilling Hole ‘ Time /W .
ate Com illing . % rme Total Depth of Piezometer Footage Slotted
Date Piezometer Installed W : Time _ - PAN g o) ﬁ vl
RISt s, 0E  EAST Bosebia. |
Date Time By Whom Depth to Water* W:L. Elev, : Remarks
204 /92 | - 5 o | - Stotlewy £e7 tom 74P 63498 /; 8o’ frem Fic.T /am-é’p,m
j/;f/fz s | S Sk 7?‘6/4';, S8 wom T 3% 50" | Painess fasr n//.; ir £ 7‘"47;
3/24 Lo2 1o 5/5}9” P g B.Ls tom 70 P, 634506 :

: ﬁBgZ()g?gz 3: 36 2m Sc_S_'/A#W B e twom To P | 43957 | Ramed focr Might. e1zacl,

_3/3fe2 | s-30pa | S Sledeny | S.36 v 7m.p 634 29’ ‘
///u? /?‘Q Ll pon 2 C_/g..ré: _R.33 fom P 439 827 | Dectopd ctros-1s
4//4/9& At g | P orebergall | g yg wom gy 434 é?’. Ducdled GH-1L
glojea | 2:obp | ) MiClesh, | br "™ 7P | 63857 | pad Guows Feptest cuunig” ==
‘///o/%k /:3%a P, N.pbnqn L | &8’ tom  7pop 634927 | 2ect guw-ie Boce: o0.06acl
. 8:2/a P /b,pbn-.,. 1 gpg? o 7P | 63511 | Drvelp Gre =17 and GHDAE Ronpbest GRo-17
‘Y//f/?pl B 3ba. . e C!r'!SL 9 pp’ from T/ 639 157 . Pac s oxzancl,

_ fzzfzé /9& g:20a. | P, Ahobf@a” @ gF" from . T oL - & 3Y. /87 /2:‘«1» ;F&f'F 3*4&"18 . Fox s, 2 0-0'5'4.-.-.'1

9o ) 92 | 8rvoar | ) I Cleish. gl o tom 7o | £37.81" | Kear cost msith atr et todey aze ol
%e;/%z_ loitna | N Mo Closke | §'2¥" tv  7pP 63494 '
_foafaa | 2% | MeClsh | 834" = 7P | £348y
Ysfaz | R0 I Mo Clesh b gl3%g"om 7P ¢37 88" |

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.}), or Reference Point (R.P.).
020679 - . ! Burns & MDonnell Form TS-GT-2-8




W = 8 & §_ B. 5§ B & N_®E N & € € ¥ ¥ §

TECHNICAL SERVICES ~

GEOTECHNIGAL DEPARTMENT - Observed Water Level Readings  Sheet_2Z—_of _ %
o e E6GKTA e /379 4- 003 : e Emw—u
Location _ Elev. Ground Surface {(G.S.) : _
F N 03 } & W /9 A A . . Elev. Top at Pipe {T.Q.P.} or Reference Point (R.,P.} & y3_ /5 7
z Date Started D.rllling Hole ‘ ﬂ(d’ Time : Tota) Depth of‘Hola ,’V Drilling Type
m Dete Completed Driling Hol W ‘ Timé .‘Total Depth of Piezometf- Footage Slotted
z Date Piezometer Installed % ‘ Time : ‘ : 8.6/ z‘/ ‘
: Remarks: } ‘ )
O
(@] | |
n : Date Time By Whom * Depth to Water* . W.L. Elev. " Remarks
| Y222 | 15Bem | J, BeClish | 87 3% wom  70p | o34 897
5/ | Li5open | ) Mhellesh | B'4%" % 10P | £37.57
- 2 /- 225 | ) e Closhi | 97 eg”wom  70P | 434 037 |
: ' from ‘
U from
m from . : ' - !
q from ‘ |
— from
q from - '
n from
m from
m from
: from
: . from
from
_ from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.}, or Reference Point {R.P.).
080679 : Burns & ¥Donnell _ Form 78-6°7-2




TECHNICAL SERVICES"
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GEOTECHNICAL DEPARTMENT Observed Water Leve! Readings sheet_/__of _{
Project Name fgg /(7"/4 ;Proiect Na, ?/,3/‘?___4/’&03 ?HOENO'éMW-/.Z
Location CENTER of ALLEYwAY BY G- & i Elev. Ground Surface {G.S.):
N £ . Elev. Top at Pipe (T.0.P.} or Reference Point {A.P.}.
Date Started Drilling Hole Y1/ Time 2209 par Total Depth of Hole Drillil;lg Type
Date Completed Drilling Hole - ' Ti - Io” Hse
@ Fomerer ing ok L/ / [ LT 2 e g Vf Frid! Total Denth of Piezometer Footage Slotted
Date Piezometer Instalied’ Time
Remarks: .-{L,[,q.p - .C'C’f an pgoT BenT., TFUATE 1S RBRoiEr
Mo waren weseatel. Polled sut twater leve! indrcators and +he +a Ve was
TV | _ ewhat ) PRooc?,. (2/27/92)
sily, appests B be @ cleak (Semeunat)y g
ABANDoN LD WELL. .
Date " Time ‘ By Whom ' Depth to Water™ 73/% o W.L. Elev. Remarks '
2htfG | 5:E e | 5. Slertiry rom S Lfovm=25
3hiZee | Fogpm | K mu Zsgzliom 7oA Bailed R0 _Boiters ~ (%o
A ; = Trom . ot /Pf‘do/ac—:-‘ -
T2 /22 X2 o Slaety | 5.7 T 7.0.P :
3/30/92 | 2 z5am | S.Slaflery | 8. 8" wm 7o P BaEp LAST Alre oy
f 4:'/05/?& wigp | L Mdhusnl]l | 278" m ToP .
I WA : RO —
from

L
L

a 4} 4

-/ - Aen / 4
A LA
B = U [ v from
\ © from
) from
from

080679

*Depth to water noted from _Ground‘Surface (G.S.}, Top of Pipe (T.0.P.}, or Reference Point {R.P.).

Berns & MSDonnell

Form TS-GT-2-8




TECHNICAL SERVICES

"GEOTECHNICAL DEPARTMENT Observed Water Level Readings sheet_{__of (
ject: Proj . Hole No,
Project: Name 5667?774 raject No, 9/._ 3/7- Yepo> e e GMiv -/3
Locati . Elev, Ground Surface (G.S.)
CTSE corpEr ofF SITE 8y BACK GATE
N E Elev. Top at Pipe [T.0.P.} or Reference Point {R.P.}"
bat Started Drilling Hol - Time Total Depth of Hol Drilling Type
e e _3/29/92 " 094 55 .SA
Date Completed Drilling Hole Time R L0 H S
/252 2. 249 p Total Depth of Piezometer Footage Stotted’
Date Piezometer Installed . Time

:Remarks: WELL WAS ABAvwovEr 0/%/;5'/2&{/

L 72 @.91-03/&/’4
1 BAGs CLAEAT CEMEANT PLACED N Box .

‘A G-

Date Time By Whom ‘ Depth to Water* - W.L.Elev. Remarks
2/429/32 | f0:15am | P Clark /5. Slely| 7.087 tfoom  ToP 628.19 | Prooc do loel! Abanolnmoni-
— ] A from ' ‘ /A\N
from %7 \:
N PR DV/A
gl \ ) f) —

—

. 8P/ A}

pyAll
AL) )

from

\L/

from

\ N

from

from

from

from

from

from

from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point {(R.P.).

030672

Burns & MtDonnell

Form TS5-C77-2-8
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- INCREMENTAL DAILY PRECIPITATION
4 ‘ AND GROUNDWATER FLUCTUATION
T 632.0 ~ VERSUS TIME FOR WELL NO. GMW—14
< @ : GROUNDWATER
=) IR - FLUCTUATION CURVE
®) 2 631.0 -
ol B

| XN -

b- .
a] ]

=~ 630.0
LLJ 3 -
> < i 2.0 0
=] © ] S
T = 629.0 7 - g
@] L . -
i = ] il 1 Fo =z
-4 Z 6804 | - =

O 4 ' B i
< I ' peRs b &

3 ’ B O
T 5 il L] oo B
(1¥] 627.0 4 ] ] e O | 0.0
1 8 15 22 23 5 12 19 26 4 10 17 24 29

)] MARCH APRIL MAY




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water L.evel Readings Sheet f ot =
Project Name Eéé' kTA : Project. No. ?/_ 3/9 - o 003 Hole NO.GM _ /'5/
Lotztion5 WEET OF o2 v22 15 Nor T oF Ow-l Elev. Ground Surface (G.5.) £32C. 77
N 53 ) Fw 2, 9 Etev. Top at Pipe (T.0.P.) or Reference Point (R.P.) 636.5)"
Date Started Drilling Hole Time , . Total Depth of Hole Drilling Type
Date Completed Drilling Hole 3/27 /‘?2 Time Bl ' KO, O ’ Ao Moo Sosr. ﬁzaj CJ/
z2/27/2 2 Hr s e Total-Depth of Piezometer . Footage Siotted
Date Piezometer Installed 3/20/92 Time FioG A 23 s ‘ 475 //‘_', %
Remarks:. .
Date | Time By Whom ' Depth to Water* - W.L. Elev. Remarks
‘i’/or/?-l 3:20p | . /b:eﬁn«.&” b.#l fom TP | 624 8o' %mﬁ fg};{w-'/?'
g /agT/?az fozrta | D Mshecaall | 4 ao’ ™ 7of ¢25. '
7 /OcZ f22 | g05p | P (lar 4 687 o TP 630.33' | ATEC 78,5827
5"/4 3/9;2 Z2-Y8a p /’/:?Aa/q 4 // : 4.0L /_from 7P & 3e. 9'5' Qn.--p fest L8, Devtlpad GUB-IS
_@#Z&__E_&Qp'_,__ﬁ&dfrco [\ g g’ wom  Tpp £27. 69" |Docited cHo-t6
2 /o9 /%2. 2 /80 St Clewsl g2 o 7pP | 630,09 |Pap desd uo . Reiio.oBa
vd //a/%l. 590 | L Aueberanl] | £.42" o 7P [ L36. 09 Rasi: .06 2
glrsfaz_ | 8290 | P Mohedal) | £ie’ ™ Top | b29.45!
q//s-/y,..z Brysa. | ) Doclhsh | oo’ ™ T0P | 2283 . Ko+ 027 sl
, _&22&___2_&(_&5_&%_ 558 [ from TP $29.93 d . ' Rale s pof el
oo Ja2. 775 a JeClosh | 67,7 o 70 | 636,437 [feun: 11t st bbb, o.26 sl dde

7 — £ :
4/[:2//??2, /0720 & _J el sL- s o Fp L 630 6°
‘ L 2:0bp ) MeCless, ARy L30. 97"

9'/.?3/?.,1. 1 /15%p J e Cle_:sL g " fom TR0 630.97’
byl L 950 3 hellash | 47 ¥ wom 7P 430, 97"
<) /92 /.3?.0 J D clmsk, [ 473724" tom T3P L3p./9¢

"Dépth to water noted from Ground Surface {G.S.), Top of Pipe {T.0.P.}), or Reference Point (R.P.).
080679 Barns & MSDonnefl Form TS-GT-2%
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GEOTECHNICAL DEPARTMENT Observed Water Level Readings Shget__zgwof 2
PojectName = 2 1 JyA) ProjestNo. 9/ _ 379~ Y-pp3 HoleNow  mwg - Y/
Location ot b < OF Oy 2 5 LS NORTH of ow- | Flow, Ground Surtsee (85 __636.7%7°

N 53, ) 2w /3 ? 9 Elev, Top at Fipe (T.0.P.} or Reference Point (R.P.} J 3.5 ) !
Date Started Drilling Hole Time . ! Total Depth of Hole -\ Drilling Type
Date Completed Drilling Hole 2/27/92 Timez y .53)0 5. 0 Ko Howr _Slern, ’4“"' er”
2/27 /a2 HilS P Total Depth of Piezometer Footage Slotted v
Date Piezometer Installed” 3 /3(" /7:2 Time q 69 A 23 7 & r 5//47 h
Remarks:
. Date Time By Whom Depth to Water* W.L. Elev. Remarks
| 5/8/a2 | 3:tpme |t S e ek, [ 6725 v TP L 429 87
from
from
from
from
from
from
- from
from’
from
from
from
from
. from
. - from
from.

030672

*Depth to water noted from Ground Surface (G.S.], Top of Pipe (T.O.P.), or Reference Point (R.P.).

Barns & MDunnell

Form TS-CT-2-
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INCREMENTAL DAILY PRECIPITATION
AND GROUNDWATER FLUCTUATION

635.0 - VERSUS TIME FOR WELL NO. GMW—15
w : GROUNDWATER
& . FLUCTUATION CURVE
= -
5 634.0 -
L o
(T -
=z 3
~ )
S ]
l_
2 633.0 2.0
o ] -
- - »
L - L
' ] -
Ll o F:
< 1 . _ -
2 63204 1.0
=z 7 C
3 :
& ui INCREMENTAL ¥
. | PRECIPITATION -
631.0 L r | [ —, =m 0.0
l1 B 15 22 29 5 12 19 26 4 10 17 24 21"

MARCH . APRIL MAY

PRECIPITATION [N INCHES
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TECHNICAL SERVICES

_GEOTECHNICAL DEPARTMENT Obsewed'water Level Readings Sheet , of /
Project Name EG’ 6’2774 ;Prniect No. 9/- 379~ V—ooj’. - Hole No. GCMus =15
‘ Logm,t:son EAST OF RETRIMINE \AALL ALIGNED WL S0TH wALl OF ﬁfz‘i'syﬁ Blev. Ground Surface (G.5) ' E9R. 68~

F ‘ N RED, [/ =g Ci’ 30,5 Elev. Top at Pipe (T.Q.P.) or Reference Point (R.P.)- LY. 37 !
z Date Started Drillin-g !—fole A Time s A Totat Depth of/ H%:e? , wy /:jling 5?:&.,\ /4“3 o
m Pote Complered Deiting Hole 9 /01 /22 Time 11 35 A Total Depth of Piezometer Footage Siotted
z Date Piezometer Installed 2y Jo) /T2 Time ). 55 4 /9. 25 ' ' & g6
: Remarks:
@] |
@
n Date Time ‘Bv Whom Depth to Water* . . W.1.. Elev. . Remarks
|22 )22 | 5900 | D Wiebsmud] | s6.28" > ToP bas 3’ | "  Joz T:_# -
> & fe2 )2, 5950 | A Chck S 18 o TP 626.737 ALl e T -
- | S552p | p A,,A’”c,// 2.0y fom 7P 63427 : '
.- $/2/22 | z:02p | ) M Clecsh. | 899" won 70p £33.87 | Pp fist qutiortl, Dot cttot7 o e
(@ ] 5’//4/?.,& 3% | P /bméezq@_L Bl from  THP £33.657 | Doy suv-s R » 0106 el
o Se/22 | 8200 | P flicbesl)] 22 T TP (3300 |Pucler SHtTad B . 4t o sy
= ¢ 4//5 (a2 | 834 | N o Meclesk. | 998" v 7op | £33.337 | flas_o.z3cel,

Sefoz | 8:25. | P W chers o 51 906" om TP | 633257 1Py vest Guenta  @ai sasmcl
q é%’fo/%L 805 e R /)\:.C/qb ' 8’ ‘?‘543” from Top £33, ?R‘I Lo firt el lask aphd 026 cuel -A,Jm.‘,
(oW | J)/a2 | foro3a | ) e Cesh | 8'2%" % 70P | 434437
M| Zh2fre | s:s8p J. MeClepsh, | g'9# tom 7P | 433 98’
7)) vR3/2 | 1:51p | V. eClesh | @'254"om 7P | 434 0

¢/ sf/%L . ['3Bp J MeClersh. | 28" o _ 70P | 43409’
- 5/l/e2 . 1:3/p S A Clel | 82485 o 7P ¢33 25’

s/ afea. | 3aon | A DeClesd 970" 2P | p3322]
i : from .

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T 0.P.}, or Reference Point (R.P.).
030679 . Barnz & MCDonnell ' Form TS-GT-2-§
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631.0

630.0

629.0

628.0

627.0

GOUNDWATER ELEVATION IN FEET (USGS)

626.0

INCREMENTAL DAILY. PRECIPITATION
AND- GROUNDWATER FLUCTUATION
VERSUS TIME FOR WELL NO. GMW-16

]
. GROUNDWATER
] \/"\FLUCTUATION CURVE

EJ -2.0 .,
] C %
3 | O
] - Z
] X z
; | SO
- ‘ =
] | =
3 _ g INCREMENTAL L o
. : i PRECIPITATION N 8
| : n - i
. (L l-? as -] e [ Coo %

|1; 8 15 22 29 I 5 12 19 25 4 10 17 24 21|

MARCH APRIL MAY
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings. Sheet / of /
Project' Name EG—G'RTA Project No, 9)-3/9 -4~ o83 ‘Hole No, 6/14 o - /6
Location BETWEEA &pvr-BN-GMw ~)4 O STRAIGHT DIAGONAL Elev, Ground Surface (G.S.) -
LINE—SE PART OF SITE - 63¢c. .64
N 4?' ‘ £/ /3] O * Elev, Top at Pipe (T.0.P.} or Reference Point (B.P.} 636. 3/ !
a il i otal Depth of Hole rillin e
A (It R s HoJhs SHor Auger
q4/6 /92 4:58 Total Depth of Piezometer Footage Slotted
Date Piezometer installed 4 /7/ q 2 Time 2020 0., 3. 94 7 .58/
‘Remarks: .
Date Time B{( Whom Depth to Water* W.L. Elev. Rematks |
28/7 [2:06 morr. | // 255 ' om 7 p 628 76/ ‘r7>r-fr GHW - 17, P fest Gtts:24
¥ h9/22 2:20p N Mo Clesh | 4527 o 7pp 6R2 797 | Dou gHw-g R : 0.08 wel
///a/?pl- Lri5Pa. | P /b,,é”f )| 456" Fom TP | 42975 Racz: 0,06 el
S /ry/22 8.30a P /U,p,!»mal b, Bo!  Fom 7 629. 5/
‘///5/%1_ G 9ba. L e C}(“r-sat/ 4. 3')': from ToP L29.50" (aci: 0,22 ek
?//;,/9,2 CAEZYS £ WNicheranall (. 707 fom T pp 629 b1’ Rait 0,05 ek
| gi20a | ) MeClel. 10:2%" tom 72L  | 430 0" | sir o ot sobt, ozcac dode,
'//,;z/%z_ poala | Ducleshk o' 184" wn  7pp 620,16
Yz ez, 2:08p SoMeClesh 1 6'a?p” tom _7pp 630 12"
4l23/22 /5% S e ,msL LR 3ptriom g p 630. 1" 1
| lav/iz | [ov3p L eClesd, | g'2%%" 0 _79p | 43000
s/ )aa_ | 1z, A D Clesl | 475%" om 7P £29. 85!
é/ﬁ /22 3l p Jd e (C/ﬁL _é/‘?s(&”w om T2l | _629.5]"
: from
" from
from

020672

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.), or Reference Point {R.P.).

. Burns & MDonnell

Form 1TS471-2-8
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INCREMENTAL DAILY PRECIPITATION
AND GROUNDWATER FLUCTUATION

L 634.0 VERSUS TIME FOR WELL NO. GMW-—17
=] 2 : GROUNDWATER
O Q . FLUCTUATION CURVE
(@] L 6330-

L ]
O

= Ny
LLJ -

S :

% 632.0 1 ~2.0
] ] -

‘_J: ] ~
T 1 :
ol & ] X
= - :

s : - -
< C;J 631-0 - L -I __1.0

=z . -

3‘ 7 -

Q _ n
=y ° : S INCREMENTAL -
o ] | PRECIPITATION C
w 630.0 - n Il 8 H-FJ ety oo
m 1 B8 15 22 29 I s 12 19 26 4 10 17 24 21t
= MARCH APRIL. MAY

PRECIPITATION IN INCHES
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TECHNICAL SERVICES

D Sl pati o ‘__.r_,  —

GEOTECHNICAL DEPARTMENT Observed Water Level Readings. Sheet _ [ o !
Project Name P Project No. ‘Hole No,
Location APF ’?"ng:bé:' “(4’/1495 SD-Hq 13- VW 9/— B/Ei: gr:n%jgjrface {G.S.} | v ?-/
: OF DEGREASIR AXRFA DPooR 649¢ .58
N 234.9 & 2832.2. Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) L96.29"
Date Started Drilling Hole Time _ . Total Depth of Hole’ Drilling Type
Date Completed Drilling Hole - /7 /9'1 Time g. 52 A ) : ‘50 ! 1/ /Qf OM’W £j"”" 4“3 er—
H/8/92 12. /0 pm Total Depth of Piezometer Footage Slotted
Data Piezometer Installed ¢ /3 /q ?\ Time Zz° YO o ¢9 /7 /- /0 /
‘Remarks: . : ‘
Date Time By Whom Depth to Water* W.L. Elev. Remarks
?//o/?ol p:23a. | P fiohsranll [2.62 " _Tof 63267 TR G- 6, Degelop Gued-17 Rtz 00603l
‘///',‘//702 B:/Sa. | p A})gA.wan [3.59! fom Taf & 32 70" [ Rup tect G-
v /zs’;/zz 8:26a. | N ek | 3637 v _75p 632, 66" | Lo 0.23 s ok,
4/”%/?”{ 6:5%a. ' P Moehoraa I_l /3.50 ’”f“’m Tob £32. ?’?,. Traw—p o5t G 13 Foasn 2 0.06 o che
_Z,ézo/m 2 90a. Jd. e C?'g:sL J;’?? from 7ol 632 94! | Lowsi 111 trck tast wshd, 0.20 el doddas,
SlacfaR. | foooa. | ) MeClush. | /52547 % Fop 633.07' '
¥ /22 /72 /4 Bp J. Me C/elbL /3 ’.75{?"‘ from 75 D 432.9p!
y23/22 | Jevep | J. Meglesh 13’y 4" o 7op £32. 8%
thy/aR. | 132p | ) fheClosk, | 377" 70pP 632 88"
Shfoa | saip | ) e Cleosh 13797 = 0P | 432 88"
| 5/afsa | 2.9 S e Chesd gy’ 4T Tap | p32 057
from :
‘from
) from |
. from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point {R.P.}.
Buras & MtDonnell

080679

Lorn TSAL01-2 8
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GOUNDWATER ELEVATION IN FEET (USGS)

635.0

634.0

633.0

632.0-

631.0

630.0

[ l‘.ll'I"Ilki__.l__l__l_l_l“]__lI‘IIAlullilrllIlltllllIlL_llilllllll_I_l

'INCREMENTAL DAILY PRECIPITATION
AND GROUNDWATER FLUCTUATION
VERSUS TIME FOR WELL NO. GMW-18

GROUNDWATER
FLUCTUATION CURVE

:2.0
| | C1.0
INCREMENTAL. r
PRECIPITATION -
i‘I 8 15 22 29 ‘ s 12 19 26 ‘ 4 10 17 24 21.|'
MARCH APRIL - MAY

PRECIPITATION [N INCHES
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT - Observed Water Level Readings sheet_{ ot _/
Project Name E LG KTA .Project No, 9/~ 39 - Y~003 lHoIe No. Graws =18 .
_Loeation ARTACENT TO Ghaw =17 (/VW ~ 5,) o Elev. Ground Surface (G.5.) Y6 . 5-2»
N 2—;9_9' =2 . ‘ B ) : ‘;2?0‘ L/-' Elev, Top at Fipe (T.0.P.} or Reference Point (R.P.) é 5/6. 17 ?
Date Started Drilling Hole . Time . Total Depth of Hole Drilling Type
Date Completed Drilling HoI‘: L2492 | l2.25p 355 A - Lot 2ry
- U [re G2 TG0 A Total Depth of Piezometer Footage Slotted
Date Piezometer Installad- @'//o-/ﬁ) 2 . Time 2 30/0_ . 33 / . S0 /
Remarks: ' - '
Date - Time By Whom . Depth to Water* W.L.. Elev. : Remarks
9//9!/9:,1 842 | P Nueherqall Bopp’ fom _Tpp | 6325) | Peder G ond Ghod
?//5"/ R 4.28a. I e C\‘}a;L 4z 36" o TP 63201 | ey 03wl
c///&/ 22 6554 p. A}:ﬂbar«’«a” J2.93" fom T o0 | 632.7F |Riep kst o 18 Rous.; 0:06 el
74?0/?& 2950, J. the C.]e- s.L, ' ‘t"%jf“’"‘ Tof (o33, ?3’ Cain: Lllencl last aglt, 0.26 sl Saury
?Az//?a?_. 2:50a A I Clegsk L2785 tom  ToP | 633.457 : ‘
yhrale. | /:v9p J Meclesh |3 5p" v 7op | £33
Y /23/94 Ly8p I e lless ke | 13547 wom 7 pp 633.11°
yfay/22. | /3/p S eClesh, {13 %" om 7P £33.12"
L T ] /'.,25,0 /Y C/ﬂsL 3" " from ToP 4633 156"
s/ofea | 2iv8p | ). e Clesh [137°2%" " 0P | t32.51" |
/ 3 from .
from:
from
from
from
from

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.), or Reference Point {R.P.}. )
030679 . Burns & MDonnell . Eorm TS-(:7-2-8
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TECHNICAL SERVICES
GEQTECHMICAL DEPARTMEMNT

Observed Water Level Read i-'ngs

. L. F ¥ § F

" sheet__{__of /

Project' Name 5&& /(7-/4 ’ : Project No, 9/' 3/?_ ?'&03 Hole No. 5.57"‘/
Location SOVTH OF W2 OF RCRA CONMTAINMEAT A KE A Elev. Ground Surface {G.S.) '
APPROKX. 20 FEET .
N /7 2 é ¥ / 83/ Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) A 3 ' X 7a ( G j 5 )[ L,
. + "’ . Tour s Ta l

D d Drilling Hol i e

Date Started Drilling Hole 2/2.8 /‘)’ 2 Time 12 Y5 p Totalli)zegzj o; Holi Dr:lhﬂ :p;

‘Date Completed Drilling Hole Time . “H. 65
5/ 25 S > ! 13 r~ Total Depth of Piezometer Footage Slotted

Date Piezometer Installed . Time ..

Remarks: 3/30/72 A BHA N 0o NVED Bor?mfg BY GrouvTime
WITH TREMIE PIPE FromM 1.0, To
GRoyvD SURFHCE, Mo PIEZOMETER
INSTALLED Jugt BoR VG,

Date - Time By Whom Depth to Water* W.L.. Elev.

Remarks
5/25/5‘2 30/ pu 5. SVa theey 78, ptom TP O T3 25,20 4, 36 “z34.65"
/; s”/9a. Zoz S Shtery |27 .82 wm P25 '
Z /2 \’/92, 103 <. _S./a;‘ff’-ev/{z 27. 66 fom 7
3 )ofer | 30w S Stettelry | 77.42 tom 4
2ok |3:0c <, f/a,ffafz 27./4 tom 0
3/2{'/52' AN S. (/fof.n/ 26 .84 fom N
)géé/?z, MO 5. Qa..tfcrq 7.90.  trom. fs‘ﬁ‘:;::c[ 7:9.-'=2? ,/ﬁme‘ Ay v/
from. RS W
"rom- :
from
from .
from
from i
) from
from
C e e from -y vy PR
*Depth to water noteclfrom Ground Surface (G SH e (T.O. P.), or Reference Pomt {R P)..

080679 — Burn: & MDonnell

A sk ) . . st .
[ RSOV Rt 8 S G o] SR e PR L

. Form TS-G1-2-8
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TECHNICAL SERVICES - ' T
CEOTECHNIGAL DEPARTMENT Observed Water Level Readings “sheet/—_of _/
Project Name Eéé /(’7-4 Project Na. 9)m 3 9= y -po.3 . ] Hole No-/?_l/i/ |
Location . Elev. Ground Surface (G.S.}
N &y, 5 /3N /33.4 Elev. Top at Pipe (T.0.P.) or ‘Reference Point {R.P.} 435, ?’R r
Date Started Drilling Hole W - Time l Total Depth of Hole Drilling Type '
Date Completed Drifling Hole W Time 7
‘ * Total Depth of Piezometer Footage Slotted
Date Piezameter Installed M ‘ Time* /3. ﬁy 75’ f
Remarks: .
" Date Time By Whom . Depth to Water* W.L. Elev. Remarks
3/27/92. 7356 5-_%&/(?\’/‘[ 5.82 tom _770.7 629.90" | 75=13.9%" ,/é"{//”"/?ﬁ;@d
. ?/5//‘92' $ 00 | & Sletercy S.4S from 732 lo3027’ '
| 5/3'//22, 22°9 am | X S'/a/a‘-ﬂf;-:,- LT o _rop 62). 67! Aftee  Borled DRy
3/5’/ /%2 | poota | 5. S /e#ef}y | /2.92 fom 7707 b2l 80" | L7 foea /ﬁe_-,,,,,a? /3"
3/3//??/ L w074 | S.S /& ff'e//y /3.87 " 7 o.P. exl- 87 = s .20
231/ | socoga | S.Sladery | 377 ™ 7o | 62195 Z 3 o = 28
3/31 /92 50058 | S, _C/‘-,fcf/z 2T T i P 622.01’ = F mia = . 3%
2/31/52 wisitn | S. S/o#ery I3 fem 0P 622.31" = W R
7,////22 P50, | Br.d A/n’/w!\ a_[/ Gopa’ fom  Fof 62504’ L 2
4//‘///%2 2:0p | Pud fuahuall | 525" "™ rpp 623,97 | Gy Bl D i%j//&m 24
_‘//é/zg B8 L Nichous D) Vs pgt s pp 630. 09" |
"f/;r/fi\_ /00 ar 2. rbpma /Il 5,287 ™ TopP bR 97" 24,_51‘?2 aﬁpf@d‘aﬁi—“” xé
4/2/72 2:22p |V Mecleleh 5.99" " Top 6239. 7!
slrfaa | LaAp | ) e Cloh [ 579547 Top 622 22 [
é/ﬁ‘é/@L ?."/ép J The f,ﬂs/L/ 6’32/3’ fom  72P 627951
{from

*Depth to water noted from Ground Surface (G S.}), Top of Pipe (T.0O.P.}, or Reference Point (R.P.).
. Bums & MDonnell

080679

Form 73-GT-2-8
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\_,_;, . ‘,‘lﬁ;_!.
TECHNICAL seavtces . ’
GEOTECHNICAL DEPARTMENT * Observed Water Level Readings . sheet Lot _L
i ' j . Hote N .
Project Name E &6 /(7_/4 . Project No. ?/- 3 /2~ Y-0o 3 9? c.' . o'~z
Location ) _ . Elev. Ground Suorface {G.5.) . ’ .
N 3 s y. Elev, Top at Pipe {T.O.P.} or Reference Point {R.P.) )
53.8 129,/ - 636, 25!
Date Started Dritling Hole W Time ‘ Total Depth of Hole Drilling Type
Date Completed Drilling Hole /7/4 Time ” /M
- i Total Depth of Piezometer Footage Slotted
] i } ; . 7
Date Piezometer Installed M Time . . /4' 5é /g/i
‘Remarks: . ) '
Date Time By Whom . Depth to Water* , W.L.. Elev. _ Remarks .
‘ K Y- : , _ LEPTH = /. 56°
3/2?'/92 3: OS5 pm 5. S/q Her Y ;69 from 72 o, 7 éjo 63 / FROM i, P //0VM = éO’pPM

Jforfse | Eicppim| S Sledee, | Szite TBP | 430.29

';‘/?»é/?z /0'150a.m S 5-/aff‘eﬁf 5,74 tom T | 630.49" | THEwns Seme ose om TEF o TORS
/F-—-—-— ; ’ - . from !

PeaT s PRice RlgG poAS FRARL=R b

e T . ———rorr - \ - #2 oWl far7y Al19 4.
#27/5> | 7:52am | S.Sjaptery | 5-9F fom Tiop | 630.3/ 4

2/3//92 | £:07au| S . Slatess | 542 tm 7iop 6.30. 82

gliha | euse | Pl huchsgall | 5, 86" ™ 0P | 3037

4 )i/52 si08p | Lol Nouheo 0 | £ )20 wom 7pp | b30.13" | FLE AT 7 EF gt
eéz/m 8302 | P /\;ML,,,,M?I 529" ™ Tof .| &30.9'

- 4/]/;/9& laSae | P Mehelall | 5 28" "™ 7P | 430 47 i{k" Liehr Bt “"L‘/
Y/3fie | 2:04p |0 Mecleish | 5 94" " 70p | 630.27' <

4/1/%1 st ) e Clesko |54 7P | 430.35"
343p | ) Jhe ek é"/?/_ on _TpP. | 62950’

from,

from.

*Depth to weater noted from Ground Surface (G.5.), Top of Pipe (T.Q.P.), or Reference Point [R.P.}. '
0806 79 ) ¢ - Buras- & MDonnell ' Form TS-GT-2-8
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Y,

Sheet / of

i Hole No.

Date Completed Drilling Hole

Project Name Project No,
ceettame £ g GKTA e 9)- 3¢ 9- 9-003. sz
Location Elev, Ground Surface {(G.S.)
N , 2/ i i . :
& 3 3 i /;2 ag‘ Elev, Top at Pipe (T.O.P.} or Referen.ce Point {R.F.}) é 36. 5 7 I
Date Started Drilling Hole W ~ Time Tota! Depth of Hole Drilling Type

Y Zia

W Time -
. . : - Total Depth of Piezometer

;Date Piezometer Installed

WA Tive 1490 " 75

Footage Slotted

Remarks:
Date Time By Whom | Depth to Water* . W.L. Eley, Remarks )
3/2#/92 | 30 pm.| S Tearreny | S8 v rop |\ 630.27 ?ﬁfi"-r’ff" UM = 2
328 /52 | 5 55p, 3. S/ﬁ,ﬁ‘em S84 fom oo / £30.73 '
326 /92 | /:30pm | 3. i/uﬁ.ﬁ/af £.88 o 7o.P 630. 69"
3/27/72 7820 | 3. Stted, | G.09 ™ oo 630. ¥p!
35/ (o2 | @O%0m | B Syfewt | 554 w79/ 63/ 01’
4////‘72 /000 a. PMO /[,IF’AIMJ_// 2, 5-9\1 fom 7 p 630-.75'}‘ ‘
‘////7‘)\_ Z:07p @u..ﬂ Vi ,M 5.9p0 fom  7opP £ 30. b?//_ ‘Dw’ Mee{“” sfgc;;‘ff/’?b o)
?/rg/f; 8.3 1 , ﬂhplw%ﬁf) s gl from 70f £30.75 |
2300 Y ﬂ\aﬁlre.sL_ 4. 0B’ from  p P &30.49! :
shtea | 199, |0 MBellesh |6 26" 7pP | fanss!
5//4/%2 2070 | J Delloh | 457 73P | 4200
- ’ from :
] : from
frbm
from
- from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T. 0 P. ) or Reference Point {R.P.).

030679

' ' Bums & McDonnell

Form TS-GT-2-8




GOUNDWATER ELEVATION IN FEET (USGS)

632.0

631.0

630.0

629.0

628.0

627.0

INCREMENTAL DAILY PRECIPITATION

AND GROUNDWATER FLUCTUATION
- VERSUS TIME FOR WELL NO. OW-1
51. GROUNDWATER
1 FLUCTUATION CURVE
1
El -
] F [T -
b it n
1 | INCREMENTAL -
ul PRECIPITATION F
: il e

|1 B 18 29 ! 12 18 26 | 4 10 17 24, Al
MARCH APRIL MAY

N
o

—
o

o
o

PRECIPITATION IN INCHES
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z INCREMENTAL DAILY PRECIPITATION
AND GROUNDWATER FLUCTUATION
T 632.0 VERSUS TIME FOR WELL NO.. OW-2
-] @ : GROUNDWATER
A . FLUCTUATION CURVE
®] S 5310 1 |
®] . \/\A\
 E /L 4
z T
(11| ~  630.0 3 \
>
o :
= ] 2.0
=] = . - "
@) i - 2
T —
- B =
ol = 1 - i - =
l-d © e £1.0 &
= 628.0 o o [:f
o 4 R
-] 3 1 INCREMENTAL - H
] PRECIPI - o
v 1 ol 1} U
627.0 3 S — e, 0.0
m 1 8 15 22 23 S 12 18 26 4 10 17 24 21!
- MARCH: APRIL MAY
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INCREMENTAL DALY PRECIPITATION
AND GROUNDWATER FLUCTUATION
632.0 VERSUS TIME FOR WELL NO. OW—3

’g“‘. 1 GROUNDWATER
Q . FLUCTUATION. CURVE
" 631.0 ; %\
Lt -
L -
_J "/ ’
-Z_ . — Ry
= - \

Q 1

< 6300 -2.0

o 1 B T

Lul . - O

£ 1 & =

< ] ) ] ;: z

2 629.0 1.0 Z

3 ] - &

O i .. =

S . INCREMENTAL - o

] ; - PRECIPITATION - O

- A i1 - ™ . oz

628.0 ! H. ‘_ M ﬂ-v-l‘—‘ o~ S B | -0.0 o

1 B 18 22 23 I 5 12 19 26 r‘l 10 17 24 2‘1I

MARCH APRIL MAY
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. PHYSICAL DATA RESULTS
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l I' SHANNON & WILSON, INC. a2
- E Geotechnical and Environmental Censultants Excollence

11500 Olive Boulevard, Suite 276 « St. Louis, MO 63141-7126 » (314) 872-8170 * Fax: (314) 872-8178

‘May §, 1992 ~ M:=1791-01

Burns & McDonnel!
10881 Lowell o
Overland Park, KS 66210

Attn: Mr. Bilt Weis

Re: Laboratory Testmg-
EGGKTA. Project

Gentlemen:

Enclosed are the results of the laboratory tests performed on EGGKTA samples
delivered to our office on April 1 and 9, 1992. If you have any questions, please don’t
hesitate to contact me.

Very truly yours,
SHANNON & WILSON, INC.

[wm / nhoff

Kathleen M. T
Laboratory SupemsOr

AGM:KMI/bb
Enclosures
. ... St Louls » Seatlle » Fairbanks * Anchorage
J, Ronald Salley, P.E. Christopher B, Groves, P.E. Donald J. McQueen, P.G. Richard H. Frueh, P.E.
Senlor Vice President . . Vice President ] Vice Presidant . Vice Presldant
Robert A. (Red) Robinson, C.EG., RG, T, Michae! McMilien, P.E. Ronald R, Nicks, P.G,, GE.G.

Senior Assoclate Assoclate Associate
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BURNS MCDONNELL M-1701-01

SUMMARY OF LABORATORY TESTS RESULTS

Sample | Depth | ' | water | Amterberg Limits _|' Shear Strength _ " Dry | Perm- | Combined .
No. Ft. : Classification Content:{ LL | PL Pl | Stress | Strain ~ Denslty eabllity: Analysls 5 Remarks
: % b _TSF | % PCF cm/s

ST-1:_{ 18.0-20.0 122 | 3t |16} 15 | | 1044 * .
ST-1 | 5.0-7.0 28 | 38 19 | 19 ) e3s | * _*
G-1_|21.0-22.0 1 i | 1 :

* See attached sheets . Page 1
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TRIAXIAL PERMEABILITY DATA SHEET
SHANNON & WILSON, INC

day hr min!. . psi _psi. | psi. hin hout PV _| PV _PV _ PV

FEETER]

t 13 59| 5] 10 8| 8240/ 2820[ fn ki

7.3 18} 10 8 74.60{ 34.60 010l ~ 008l o)
13 25 20f 18F  14] 64.30] 2940 ' '

6 42 20f 18] 14| 2770 e0.00[l 048l ¢ baolito ol
6 471 . 20| 15 14 65.60] 34.50} .

17 8| . 20| 18| 14| 4390 s4.00[0 0ol SGeshi 0sli doys
17_7 20(.. 15 14f . 6120l 3890l il e ol

o 42| 20l 18] 14) 3430] e320 " Daslh 0oil 004

71 . .20 18 14| s6.10| 3s.80)

15 34 .20 15 14]. 38.20] 53.30{ 1
10 1 20] i5 14]  55.30 '

ol o o |on jon | fes [ (=

106 43 20{.. .15 14]  27.20}
12 56 20 15] " 14] 61.80]..
12 16 42 20 15 14| 45.00
13 7 9. 20 15 14|  60.30
13_16. 33 20f. ....15 14]  43.90

Project Burns & McDonnell o Date  4/7/92.
JobNo. M-1797-01 TestBy KMI Checked
Boring GMW-15 Sample ST-1 Depth 6.4'
Description
Preliminary Data: ) — Inflow Outftow
Permeameter No. 11 Standpipe Vol (cc/em)i ~ TH
Water Content Before  After
_Sample Diameter (i) . 2.870 TareNo. . S1 | 78
Sample Length (in) . 2.092 Tare Wt. (g)___2.63| . 80.48
Sample Area (cm2)f Wét Soll + Tare (g) __ 92.26] 508.36
Sample Volume (CC) Dry Solf+ Tare (g) _ 72.46} 413.61
Sample Wt. (g) _427.21 Water Content (%)
Wat Derisily (pehfl 11202/ ‘ Porosity
Dry Density (pcf) 136 ) Pore Volume (CC)
Specific Gravity 2,68 (estimated)
Read Time | Pcell : Pin Pout | Readings (cm) Inflow | Oufflow | Storage| Total i K
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TRIAXIAL PERMEABILITY DATA SHEET

SHANNON & WILSON, INC
Project Burns & McDonnell ) . Date  4/7/92
Job No. M-1797-01 TestBy KMl Checked.
Boring SB-3 ' Sample ST-1_ , Dépth 19.2'
Descﬁptidn
Preliminary Data: inflow  Outflow !
PermeameterNo. . 10 . Standpipe Vol {cc/cm) !
' ' ' Water Content Before  After
Sample Diameter (in)  2.880° TareNo. S2 | 72
sample Length (in) Tare Wt. (g)___ 2.63| 85.27
Sample Area (cm2) 7 ~ Wet Soll + Tare (g) - 569.72
Sample Volume (CC) Dry Soil + Tare (g) | 482.89
Sample Wi, (g) Water Content (%) '
Wet Density (pcf) Porosity
Dry Density (pcf) 21044 Pore Volume (CC)
Specific Gravity__ 2.68 (estimated)
Read Time Peell | Pin Pout { Readings (cm) | Inflow | Outflow] Storage| Total i K
day hr min] psl | . psi psl hin_{ howt { PV | PV _} PV | PV _|.___cms

1 16 28 . 15| 10]

7650] 24100 i

4 15 10 35.50] . e400] 0 il

14 541 . 15| 10 30.30) . 69.30)

12 57} 15} 10 ~_41.30] 68.10)

215 45f 15| 1o} 4950 50.70[2 1059
g 12 250 5[ 10 3370|6630
3 16 47} . 15|. . 10] 30.90{ 69.00[ 2 0O
3 16,500 " 15/ 10| 40.10{_69.00[7 -
4 13 53] 15010 2830| . 80.60]
4 13 69| 18] 10| 8 3960l eézsoliit [}
5 8 41 15| . 10 28.60] _78.100
7.
7
8
9

© @ | | o | [ |eo | | feo [eo

.5 b1} 16 10

31.30].....78.20

8 € B _ ®u 8
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UNIFIED SOIL CLASSIFICATION

~GRAVEL

SAND

COBBLES

COMRSE | FINE

|coarse]  mEOWM |

FINE

SILT OR CLAY

U.S. SIEVE SiZE IN INCHES

U.S. STANDARD SIEVE No.

HYDROMETER

3 3/4 3/6 4 10 20 40 60 140 200
100 . S0~ —C\ 0
e : \
m gt : 40
< -9
& _
n‘ x
£ 40 " 160
jea
&7
&, G\N
i ‘Qb\&s .
20 —3=&y 80
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